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THbo ORTH E Ry PROCEEDINGS Ill THIS INQULRY 
A RESUMED PURSUANT TO ADJOURNMENT 
1 


APPEARANCES AS HERETOFORE NOTED 


Di. DUE EE Before I greet our guest, are there 


- any matters you wish to raise? 

MR. LASKIN: There are some new faces with us 
this morning, Mea sGhairman. Ferhaps I could introduce those people 
WiOmabe WRUNUSs FOr thesfirst time. 

Ongmy left 1s Mr. Ray Stone, who 1S assisting 
Mr. McNamee and will be here for the Government of Ontario today. 
20 Bening me. Mr Philip Casgqrain. 

MR. CASGPAIN: If I may take this opportunity, 

Mr eCHa trian secon wioh VOUsON Enis very auspicious day in Guebec, 
with my wife and everybody else who comes from there, a happy 
Jean Baptiste Day to you all. 

MR. LASKIN: Mr. Mark Nelson is with Linda Jolley 
25; and is acting for the Ontario Federation of Labour and is with us 
today. 

Mr. Brian Gibson, behind us, has been at some of 
our meetings and is here today from the Toronto Occupational 
Health Resource Committee, Mr. Chairman. 

DReaeDUPRESS “Any other matters that you or your 


any of your colleagues have, counsel? 
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- 4 - 

MimeLAGKINa' Ledon"te... 

MR. GIBSON: I don't have any other matters. 

MRo LASKIN: I don’t believe so, thanks; Mr. 

DieCial CMa. 

DR. DUPRE: Well, may I please, on behalf of all 
of us, greet most warmly our distinguished visitor today, Dr. 
Corbett McDonald, who has kindly come a long way to give sworn 
testimony before us. 


Dr. McDonald, you are most gratefully welcomed 


10 : : 
here, indeed, sir. 
Dise MCDONALD: Thank you, Mr. Chairman. 
DR. DUPRE: Miss Kahn, would you swear in the 
witness, please? 
15 DR. JOHN CORBETT. McDONALD, AFFIRMED 


EXAMINATION-IN-CHIEF BY MR. LASKIN 
MR. LASKIN: Mr. Chairman and Commissioners, I 
have distributed to everyone, including yourselves, a copy of 
DipwicvUOnaldasecUrriIculum vitae, which I propose to file in 
evidence. But you will note, and Dr. McDonald I take it you were 
20; at one time Chairman of the Department of Epidemiology and Health 
and McGill University, and then went to London, England, and I 
take it you have been with the London School of Hygiene and 
Tropical Medicine during your stay in England? 
Pie WEINESS iy Azorves 7s foratiavesryearss 
MREGSIASHIUNG® +2 I understand, happily-.for Canada, 


25 : ; : 
VouUmaleat ClVUPn MnigmerOnmuh Use coUuntrvanhs the: fall? 


Di beW CTNESS :of Alte Yes. 


Over Are: your coming backpto} McGill. University? 


NA Yes. 
MRe. UASRie- PMI oghte babi lesasmthel next. exhibits . 
30 MISS KAHN: Exhibit sixteen. 


MRew UASKIN: @Saxteenzggtiight Tafilenas exhibit 


number sixteen Dr. McDonald's curriculum vitae, which lists his 
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- 5 - McDonald, in-ch 
MR. LASKIN: (cont'd.) very numerous publications, 
a great many of which are in the field of the health effects of 


asbestos. 


EXHIBIT # 16: The abovementioned document was 


then produced and marked. 


MR eCASKIN. “Micitc  f aiso elle, Mr’ Chalrman, as 
exhibit seventeen, a copy of the brief containing a selection of 


Dr. McDonald's publications, numbering twenty-seven. 


EXHIBIT # 17: The abovementioned document was 


then produced and marked. 


LHe WLINESS: EPewouLldeilike:s £O. comment.on that. 

MR. LASKIN: Yes, by all means. 

THE WITNESS: Can I say that some of these are 
not my publications. Included in here, I think, are two or three 
WilLChwabe.. « 

MR. LASKIN: Are commentaries on some of your 
publications, correct. 

THE WITNESS: Yes, that I was not aware of. 

MR. LUASKIN: Fair enoudn. 

Mie Ashe aC. Dr. McDonald, “as I read “through 
the publications which you authored or coauthored, it seemed to 
me that the two broad areas of your research, or at least two main 
areas of your research were, first of all, a continuing and 
indeed comprehensive study of the cohort of some eleven thousand- 
odd persons who were all of those employed in the Quebec chrysotile 
production industry, and born between 1891 and 1920, and employed 
One month or more. I took it that was one broad area in which you 
have done a considerable amount of work with your colleagues. 

The second area, I gathered from your research, 


was a North America-wide, indeed a worldwide investigation of the 
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Oh. Welelghe Viele?) incidence of mesothelioma. Would 
CiateoempuceIngmrcetalnLy 2 

A. I think it would create the impression that 
there were two lines of research, whereas I don't think that's 
quite true. I think our studies in the Quebec mining and milling 
incuscia inc lulacimancOonOLtr study and this was only one aspect. 

I think it does need to be seen in context. 

The other point is that equally, our studies 
of mesothelioma have by no means been confined to case 
ascertainment in North America. 

Q. I want to develop some of the issues that 
arisesvoOulLsOu yVOUuLmwork, and, | wonder 16 lL could start with gust 
a general question. 

As I understand it, you have used two main 
methods of analysis - a so-called man-years approach which you 
Gal eitimeaepolomlpapprOacn, and. (take, it that means <qgoing from 
Cause@cOmet tect; mands a Case-COntrols approach Or a posterior. 
apoE Oacl mado wcOoi nike VOU Call at, going from effect ‘to cause, 1 
PakeCuLesauomeLepourasing 1t accurately so far? 

ReneS. 

Owe ele Geacher. from your, writings that you have 
given a considerable amount of thought to the strengths and 
weaknesses and the advantaces and disadvantages of these two kinds 
Of approaches, especially when you're dealing with a subject 
such as the health effects of asbestos, and I wonder if you might 
just at the beginning be good enough to sketch for us in perhaps 
a general way what you see as the advantages and disadvantages 
of these two kinds of approaches in analyzing this problem? 

A. In epidemiological studies of cause and 
effect, we are in essence looking for association between cause 
and effect. You could say there is an association, you can either 
say a certain people...a certain proportion of subjects who have 


been associated with some form of exposure to some environmental 


7540-1171 


rams re eiaoxo Siwow Py; ant tr f 
2'taAd tnids 2°neb I eaotene donegest io aearl aes usw ees 
ona'item Oe pial setien lta nz esd tate ue Couey i .govd 93; 
ijosgos Seo vind esy ¢idd ore. wi tte Prarics é Sebelsni yise pnd 
sxasAAS 42 flame a ay Paower tent at ae 

siiute sno «¥Yhtéugs sede ed, shtog, wetlte ont 

2695 OF bentinoo Geed angen in ya Svat we istso4sa. > 


2 


7 
va 
:7-7 


olSemA gio ot tasanistas 


sij aeveri sid? In “yee @~olevah ee grawi 0 
‘i ditiw siete Bleon T tt aeh@ae 2 Gms ..gaaw suey to sud oaks 


-poisesop [ace 
ao. t . w 2 ° eit ov E, 7 4 | iy ? os yi 16 72% 224650 T er 


ug brtw Si) i Selles-@e a4 eheylans 30. ai 
‘ =" ino 5 
hale PUL 208s 200s At eg ' ¢ bee gioee Saas £tOiAg & NG iia 
Etejooq & 30 Noeetggs eloysyiee-etee 6, Bae .duetise of eau 


| ,@@/6o Of Josie goa3 pifee ,¢f thee. wey tates 7 en S260 
titi oe ¥ledeuvope JF putas sq T @A Tad 
) oe 
wasrl yoy JIs0Y #yoes3itw wey mow seep i. a 

atIpgpage @f3 of Jcgueit ic anus midasshiscoo 3 
nial owl saedt 20 Aspetteybamen bre eogptasvas pad bes oust 
ina pdyr 8 Atk pie teeb et HOY phd vileisesqes eo oeore us & 
ir. gery, 41 new LT De BOSR EES to ejne3is dtisen odd a 
aqedveq Ai oy 263 siavede od iiwons bode ed eniantped oz 4 
2 trievbe2s® Brie 2 scat ahbS. old BE 89% LOY tanto yaw Je im 
Sune I hover ae prisyleds A wenosoxggs de abald owt t 
nas Sekie>, 25 elidigsa ghmone: ex cel : 

aking ceawted itizgeipores xy Lseaeioeags 
tedzie neo NOY ,dofseiodess Pa pred yp 
ever o¢lw g2na(due Bh AokITORORG A aha 


ihe 


‘tezaom 1ativas ene’ md EROS ii 


oa 
eee | alr. 


a aire 


au 
— 


I 
t 
i 
L 
i 
L 
L 
L 
a 
| 


-7- McDonald, in-ch 

A. (cont'd.) factor will develop disease. You 

can equally take persons who have a disease and persons who have 
not a disease and compare the proportions of those two groups 


that have had an exposure. 
In certain circumstances there is absolutely no 


difference between those approaches. That Uso" say, yOu are 
using precisely the same data, but you are serving it up ina 


different way. 


40 Now, forgive me if I'ma bit lengthy on this 
because it's a very big subject. 


If you know everything...let's say if you take 
a defined group of persons and follow them in time, and identify 
what happens to them all, you can analyze that data either way, 
in the way I've just mentioned. You can either say what 
15| proportion of persons exposed, shall we say to asbestos, 
developed trouble, compared with those that were moderately 
exposed or lightly exposed or not exposed in that group, or you 
could turn around at the end and take within that defined cohort 
Of persons alle*the diseases that occurred and compare, let us 
say, because this is relevant, the cases less the deaths from 
a0 asbestosis, deaths from lung cancer, and Took at “their "experience 
of exposure compared with others who did not “die of Fung cancer 
or asbestosis. 

Now I want to emphasize, therefore, that the 
two approaches, if you know everything, in fact are the same. You 
95| can work one way and get the other answer by Simic Cunning ert 
around. It's purely an arithmetic game. 

However, the a posteriori method, Wore is 
essentially taking the cases and comparing the experience of 
cases with noncases, is more flexible. In analysis you can 
compare the characteristics of the cases in respect of a larger 


number of factors than you can the other way around. 
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Ae (conte c.,) Youticanmdonit the other way on, 
but in fact it is really quite difficult and it is largely for 
that reason that one introduces it. 

However, there is an entirely different aspect to 
albdatnus) gandathatvursrin@whichefirstiot fail neehe orthodox way of 
analyzing a cohort study...I take it that everybody is clear what 
iimeamibyithate. susmtamco the man-years tapproach and to essentially 
compare persons with different levels of exposure forma Laterent 
intensities, different durations, to compare their rate of 
10 occurrence of disease, and at the end of the day to use, or 
rather in that process, to use a reference population, so-called 
very commonly, the experience, the mortality experience of the 
general population of the area in which you are, the province or 
Gher country. 

“G In many studies, epidemiological studies, you 
don't really know anything about the exposure. In fact, one of 
the characteristics of most asbestos studies is that there has 
been no effort to determine the amount of exposure. And in those 
situations what you are really doing is to compare the mortality 
in the exposed occupation with what would have been expected if 
20| the rates of mortality in the general population had applied. 

Now when you do that, there are real problems. 
Tieismithe onbhodox things toi doyibuteit wou mhankimbout <t fora 
moment there is no particular reason to think that a specific 
occupational group will have the mortality experience of the 
general population. They are selected by wanting to do the oley 
26 they are selected by the employers who employ them, they are 
selected by the part of the country; they are selected:in relation 
to economic and social factors, a hundred sort of selective 
factors which mean that they are different from the general 
population. 

Lenstili@alsowsayou comusepithishgener al 
population experience, providing you don't think they should be 


the same. It is still a very useful basis for working out 
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Ae cont. ad.) youreuates: 
Now, one of the big advantages of the case-control 


or a posteriori approach,'is that ait doesn't make any assumptions 

of that kind. It®doesn'tvneed< . yous don‘tagosoutside. the population 
that you are studying. You don't have to make any...you make no 

use of the general population at all. You simply compare the 
distribution of exposure, or whatever it is, in cases of the 
disease, with those who didn't. What's the difference between 

the person who gets lung cancer in an industry and a person who 

10! goesn't? You examine smoking, duration of employment, intensity 
of employment, type of work, anything you like. 

Now, there is one; third problem... I think that 
most statisticians, epidemiological statisticians...I mean to 
say this whole thing has had a lot of airing and discussion 
recently invscientific circles tele thinkywhat I said would 

be’ generally agreed. I don't think there is any important 


controversy about the fact that within a cohort it doesn't make 


15 


any difference which way you do it, but it may sometime be 

both convenient and more sensitive and more flexible to use the 
a posteriori method. 

20 But weahaveLrta, beamprneamind, that: case-control 
studies and analyses are also done in which you do not have a 
cohort. That is to say in which you get a series of cases of 
something, and say I've got a series of cases of people who are 
blind in one eye and I want to know whether it might be due to 
their work. So then we have to sort of take a series of 

oe cases of people blind in one eye and a series of comparable 
people who are not blind in one eye, and see Pf they had ‘a 
different type of work history. 

Nowmsinethab situatrongyousdoghavegreal 
difficulty in deciding what would ke a fair comparison, and I 
think some of the misunderstanding about case-control analyses 


arises from the fact that case-control designs of study for 


30 


epidemiology are sometimes open to criticism on the grounds of 
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A (conivgd.9) badaselectionsofscontrors’. 

I hope that's told you something. 

MR. LASKIN: Q. Good. Thank you very much. 
5 Can we move now to your own work and can we start 
with your most recent, or one of your most recent papers on your 
Quebec cohort, and it's the paper at tab eighteen of exhibit 
seventeen, Dust Exposure and Mortality in Chrysotile Mining, 


1910 to 1975, the paper that appeared in the British Journal 


of Industrial Medicine in 1980. 


9 UO UN Boose ee ee A La cries 
OreeDOmie take it lthiciparticulanscohort, stpe 
Quebec miners and millers, you have now studied to four points 
7 ee ae Ome OG loo eandenow, hina lig. 07 5.2 
Ge S.. 
15 Ope ye LOL Letake Le Asnearly shallot svournscohort 


was no longer alive? 

Pe OL 

OOo te LD asMcDona ld jaf ist. Of ihe aisteask 
you some.ceneral questions about, methodology,...and. caniel, turn first 
of all to page thirteen of the paper? I just wanted to ask you 

20; one or two questions about dust measurements. 

I note in the first full paragraph on page 
thirteen, your indicationathat you, had. identified some wf ive 
thousand, seven hundred and eighty-three jobs and it would appear 
against that had done dust exposure estimates based on about 
four thousand midget impinger dust counts. Can I ask you, does 

29 that mean that there were some jobs for which there was not an 
actual measurement made? 

A. You, could say that all. the jobs. hadano 
measurement made, because the dust measurements were not made of 
jobs. These were dust measurements, essentially area samples 

39| made in the industry, mainly in the mills rather than the mines, 


and eover saver od of time, and. Gibbs .Dr.wGibbs, whoOswas 
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A. (cont'd.) responsible for this work, spent 
a lot of time in plotting out the distribution of these counts, 


their location, the year, and as it were, without reference to 


5) the Jobs s bulLLt upelisepesteavarlabve picture VoL “what tthe ydust 
levels were in different parts of the..,particularly the mills 
of Quebec...over the years in question. 


I don't recall when the first count was, but it 
probably was of the order of 19...it wasn't very much? 5before 


io L9O50% 
So then from that he was able to make an estimate 


of the pattern of levels. He also interpreted these ireehe@bight 
of all information available to him, such as the information 


given by workers who were there at the time For areas that perhaps 


— i —— a —— a — a —— ee —— a ae ae 


there was no measurement, he might have well asked somebody to 


45| Compare one particular part of the mill with another at that time. 


So it is not...if you like, all these four thousand measurements 
were pegs on which the hat was hung, and budding up... chen 
having done that, we then took the jobs yehe ‘took the jobs, and 
said right, this man was working at such-and-such a 7Ob<0n 
such-and-such a floor of such-and-such a mill from year to year, 
ul os yax thereby allocated his estimate of what the prevailing dust 
concentration was. That was the method. 

On Im ctherawordsmenestockheenes) cbrand placed 
LU@inwa particular aned i 

RAEBiatyswright.: 
25 O[REn. POLneasplant? 
AeveThates: rights 
Q. How many plants were there, do you recall? 


~ SiWeliweisel récalbicorrectly, somesofiethe 


older papers will give you more on this...I think there might 
have been in the twenties, maybe twenty to thirty owners 
30} originally, who would have, at some point, have come into our 


study. But by the time we really were properly BMeEOe LNG. study,. 1 
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A. (cont'd.) think they would be of the order of 
six companies. A seventhvesdl stork amore O01 less went out of 
business about the time we started in 1 On 

Nevertheless, of course, we included everybody, 
regardless of what company they had been in. The pattern generally 
was that smaller companies either went right out or were bought 
up by larger...there was amalgamation of companies. For the 
most part, they took over the work history records, the employment 
records, of the constituent groups. 

QO. belhe second question I wanted to ask you about 
dust measurements was this: When Mr. Berry gave evidence last 
week, he talked about the dust measurements that were made at 
the Rochdale plant that he had studied, and one of the papers that 
was put to him was a recent paper by Peto, in which he indicated 
a change in the method of measurement from static sampling 
to personal sampling, and that was one BeReGt sO Leta e Le 
second aspect was going to graticule counting, as I understood 
it, changed significantly the kinds of measurements that were 
prevalent at Rochdale, and I'm just wondering whether...first 
of all, what kind of measurement was made in Quebec, and secondly, 
would there be any kind of difference based on that kind of 
approach? 

A. In Rochdale, because they were not only 
looking for...they were aiming at a dust exposure level based 
upon fiber concentrations, and in order to get to that point, 
they used, again, all available data. As everywhere else, only 
in recent years have there been any form of direct fiber 
count measurements. If I remember correctly, there have been 
difficulties over the standard form in Rochdale, opr Geielere 
counting. 

Equally, the dust particle counting in Rochdale 
was different from the one in Quebec. I'm jistepuL cing, thaw On 


one side, because they are not directly comparable. 


7540-1171 


deer bl HOT + =. S71. 
oO tebye eft 30 ed, Sibuaw ye: dake a 
29 gy) Jae BER, acta ge Hay 
MOET. got anatase site 
a boyaye Same ORL, 60 Ne leag io 4 bi el . 
Yi faye tan magrdeq one ohh mogd ‘Barly crt eins me Ww. amaibeh | 
| Sapa Sosy £0, $0 ants THOM TSN ite aw kine tat Leet toda a 
afta. tO « Bet amd + ck a aimee Fea new poem... » hopas tL “ git 
Jnanyolgne of)  eRdtes vxotehs ation prt iodo Aeot yous .oeed's « 
x | BANS dnsuy tahoe att to «eh 2006 te 
ttede voy Aes oft Bedtnaew 1 a0 1¥6up Preps et hh . an 
fasl soiehivs |ayapowesee - ait mae sak ew Seatioruesom 4 
ie 9080. 239" Abd) At neiteatenm 7 Fert wthy ode, ep tihed et, 
ted ‘erpeqedy ort. Bol ey bie Eee wenden Famed Catal: sara daeiy shabdon 
betevbins an doldwont de? gd aie ePece eee, Wi bth 92 G8 
pn bores otisss ay Ire To lei ‘etd sib en 
at? tt Bay Josqan Sno ew Fendy bre Ene Tagnbg od NG " 
rooveveht I ee. wollen Sivain pay Coat pisee, sew 
Aiow tent atrisimegwekem Ro eine eels behets dintabes be 
S8iL), + tantelw pet asbijow Seat {, VP» mete piridithase, 3 
wibdonge Bee ,ontisi. dm sber aay Pea niahigns 25 alge 


pes 
ss 


pia 


Lites Sort , ail slg beiveriid, aneaion a my 
bezibd faire! Se tyes TeUk: By te palms bes ea ‘’ a4 tebe: 
nig add oo agp oF Sehte ae ooo. “ m 

VPage le satcbineaye eA. sae elderiins Lin ni ' a 
vottid Jpexbe- Mo mxge ve tine | om : 
ried var oretily Widrios’ ‘samme 2 | D 


4) id il 
: Pa? od : ‘ a 
ts ey a 
waht Say ol abelgena, etl a ai me } eave eelittas 
f | ade 7 a - ; ¥ 
7s ee 
‘4 +. 


ae 
elebisom td, cetaceans» re a 
no tan? pndotog, pa rk i 


‘as 7 nH 


|— i — or —— oe le 


5 
10 
| 
| 
15 
{ 
1 
im 
1 
1 
25 
ki 
1 
wee 
ré| 
re] 


AG 87 (6/76) 


= 13> McDonald, in-ch 

A. (cont'd) In Quebec, however, the dust 
counts which we used in our basic studies were adusteparticle ‘counts 
made from about 1950 onwards by the same engineer, Lachance, 
throughout. Mr. Lachance did virtually it all with the midget 
impinger, and the standard method of, with all its faults, and 
there are many, of particle counting was followed throughout. 

Now, in more recent years we have been working 
hard, and particularly my colleague, Graham Gibbs, has been 
working very hard at attempting, for the Quebec exposures, to 
move over to what these particle counts meant pneterms sory iiber 
concentrations, and again, the man you should ask about the details 
of that would be Dr. Gibbs, but he has had...he has done wt. Wa Chin 
his own standard methods and has used the counts of other people, 
fiber counts again, according to the same methods, so that I 
think in our efforts to convert from parbreleicountsmtogtiber 
counts...we may have lots of troubles, but I don!trthink we've 
got serious troubles of varying methodologies. 

O.war' Tiecome backstous: 

A. We have lots of problems, but not that one. 

Q. Fair enough. 

Gan Teasknyoutjusthonestanal question about 
dust measurements? I wasn't clear from your paper, between 
1966 and 1975, when you followed thnoughwon (thescohont, ywere 
you continuing to take measurements over that period? 

A. It so happens we were, but that is not...we 
didniit@usenthem@inathisupaper:. 

OJ aoeacee’. 

A. For another purpose, yes. 

Q. But were employees continuing to Gontribute 
Maneyears aterisketromeLo966Rto@loy 5? 

A. Yes, oh yes. A person contributes man years 
at risk from the moment that he joins until he dies, wherever he 


has worked. He is at risk because he is at risk of dying. Boas 
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A. (cont'.d) irrespective of whether any 


measurements have been... 


Q. Were the employees also continuing to accumulate 


dust? 

A. If they were still employed, yes. 

O. | ineterms) ofa tyourtown calculations; of 
your own measurements? 

AgeaNot £Oumthe! pupooserorrour analysis’ 

QO. Not for the purpose of your analysis? 

A. Because we excluded all exposures within 
nine years, the first nine years. We used a latent period of 
nine years as the amount of time that we wouldenot inedude 
as contributing to their exposure. 

Q. That was throughout? 

Aus Ltewas)partly...not exactly foreed on us, 
it was there because we had no work histories after 1966, and 
didn't feel they would be worth using anyway, because we were 
satisfied that it was very unlikely that any dust accumulated 
in the last few years of life would make any difference. 

Oam Inscesueel Waseiustugeing .to.wemy next 
question was to ask you what the thinking was behind the nine 
year limit. 

A. I think most people will make some sort of 
arbitrary decision on this. As a matter Geetract, stu really 
wouldn't matter for practical purposes, because even if we had 
added it in, the pattern of dust concentrations in this and most 
other industries is such that it fell away really fairly acutely. 
The levels between 1950...I think the average particle count 
in Quebec mills in 1950 was around about seventy million 
particles per cubic foot. I don't know whatethe currentyfzgure 
is, but I would be very surprised if the current level was 
averages above one or two, something of that order I would think. 


So you can see it has come right down and 
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A. (cont'd.) therefore anything which the amount 
of exposure which would have resulted since 1966 would be 
absolutely trivial compared with what had gone before, even if 
we thought it had any biological effect, which I think most people 
would say it couldn"t have. 

Q. One final methodological question I Just 
Wished to ask vou is, iL note that you haven't placed any 
confidence intervals or probability statistics on any OL your 
Gata, unlike some Of the other studies which are around, and I 
just wanted to ask you what the thinking was behind that 
approach? 

A. This is a philosophical issue, I suppose. 

But we would think it was quite inappropriate to use tests of 
significance on observational data Ofethis Kind. You also have 
got to bear in mind that what we are looking at is the entire 
experience of an entire industry, virtually. We have no sampling, 
Wel aLernOLeex<trapotacting.. 

Oe (Ou ave COL bt ali? 

Meme ve COt lo dll. inere 16 1s. There's the 
data. You can then interpret it as you feel. We would feel, 

I think, and I would feel quite strongly, that tests of 
significance on this kind of thing are quite wrong. 

DRT URFEN: ‘COullsG., could 1™make sure Lf 
understand this? 

A few minutes ago we saw that the exposures were 
estimates based on a single individual's lifetime. Wouldn't et 
be useful to try and get some measure of the range or relrability 
of those data? 

THE WITNESS: Well, I don't know whether it would. 
I don't know what I would do with it if I had it, shall I Say. 

The...I may say that we have got a young man 
working on this for the last three or four years, attempting...what 


we are concerned with in particular is what is the effect OIE 
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THE WITNESS: (cont'd.) random error in measurements. 
Now I may say that, of course, what we are much 
more worried about is not random error, but biased error. But 
random error, he has been studying and looking at the effect that 
such random error in dust assessments would have in the shape of 
the dose-response relationship, and using as his measure of 
error the rather scanty data that there are on duplucace 
measurements. That is, say, where the same situation is measured 
more than once. 

cop wcevouelitke ,pironma methodological point of 
view we have looked to get some sort of idea of what that kind 
of random error might do to our exposure response. We reckon 
that it might...I think a large body of statistical theory exists 
already on this point, namely that any error which is random 
will in fact decrease the slope of the exposure-response curve. 

We reckon, he reckons, that it would be OLetnic 
order of about sixteen percent, on the data we havelh,Butel do 
repeat that even this...this is for an academic degree, and what 
we are much more worried about, really, is not the error so much 
as the absence of information, or even Driacedsintormarron. col 
don't know how you would correct for that. 

DR. UFFEN: I'll perhaps come back to this some 
other time, because what is on the back ofimyemindnis;, if you 
go to anotherregion, another area, or somebody else is making 
the measurements, would this explain apparent differences that 
we read about in different parts of the country? 

THE WITNESS: Well, I mean, I could answer 
that. Of course it will make a difference if you don't measure 
the same thing inthe same way...you'll get a different answer. 

On the other hand, there is no way of knowing 
how much difference it will make unless you have bothetnose 
readers measuring the same conditions somewhere so thar youuhave 


a measure of it. But obviously it will, indeed, and I'm sure 
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THE WITNESS: (cont'd.) that even although we 

had one person, Lachance, doing a measurement over twenty years, 
or whatever it was, he would not be absolutely standard from day 
to day or from year to year. I presume that he learned something 
over the twenty years work, and I would expect there to be 
changes. 

But if you are also referring, if you like, to 
the difference in risk observed in mines as opposed to other 
situations, my own, no doubt will come to that, but my guess 
fy is that it is not a measurement problem for the most part, 
it's something else, 

MReECASKIN: .O-.) vVuSt One question about terms 
before we move to a specific eek gcelewaxe pe 

In talking about causes of death, yousused tic 
15 term pneumoconiosis. Is that equivalent to asbestosis for the 
purposes of your Study col to it something slightly different? 

THE WITNESS: A. I think that, again, I'm 
speaking from memory now, I think that virtually every death 
ascribed to pneumoconiosis and coded to pneumoconiosis, something 
Jikeual lebutacwowor Ehree (wiere the word asbestosis appeared. 

20 Certainly we intend it to mean that, but we 

have included, I think, two or three deaths where it stated 

pneumoconiosis and not asbestosis, but we have counted ios 
asbestosis. 

Ove entnd one: final question about terms. I know 
that you, in your cohort, found very few cases of deaths by 
oe mesothelioma, but to the extent that they did occur, how are 
they listed under causes oftdeatht.,and for example; rr you go 
to page fifteen, table two, what category would they be under? 

A. They may get a little bit...I was asked 
this question just the other day. If I can find the page, we 
do say somewhere where they are listed. Do you Wind cial ust 


look and see if I can Find*i1ce 
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Omi mesorry. 1 conte think | "mm Inv. Oxy - 


Pet seematOrrecallacnat six Of Chesten” were 
listed as lung cancers... 

Ome ee MesOrty,  Lt.s in your text, Dr, McDonald. 
I just noticed it at the bottom of page.., 

A. The other four, I think, were categorized 
as benign tumors, and we, on looking at them, decided that they 
were mesotheliomas. . 

Q. So it would appear under All Other Known 
Causes? 


| 10 


we bt would, . think, have appeared under... 


yes, it would, I think, because we didn‘t have a benign category. 
It would have been under Other Known Causes, yes. 


Q. Can I turn now to some of your major findings, 


conclusions, and right on page eleven, in the abstract, you make 


15 
a calculation of...we're still at tab eighteen...of overall 


excess mortality, two percent at Asbestos, and ten percent at 
Thetford Mines? 

Bua Les. 

(aeeDO mi take 7 thae ao ewhat 1% appears to be, 
99; an overall figure without regard to specific causes of death and 
without regard to latency or cumulative exposure or age? 

Ae ihis 1sucertainly the crude figure. It 1¢ 
the, what would be called the standardized mortality Lacnon, 2Lt 
is the observed deaths over the expected deaths, based upon 
Quebec mortality rates. 

@-— Would you expect that figure to Fise at 


all from 1975 onwards, in light of the fact that nearly half 


25 


of your cohort was dead? 

A. No. The more relevant data on this...in fact 
this paper should be taken in parallel with a paper we gave the 
year earlier in New York, and it's also letedsaCanmelirerer tOeLt. 


30 
Q. Yes, by all means. It's tab seventeen. 
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A. Tab seventeen. Because some of, if you like, 
the more crude picture, the general picture, is presented in 
that paper and I would like to draw attention to, in that paper, 
this is Mortality in Canadian Miners and Millers Exposed to 
Chrysotile, there is on page three of that paper a figure one, 
Observed and Expected Deaths, and you will see there for 
Asbestos, SMR one point 0 two...that is the figure you have just 
quoted to me, and Thetford Mines, SMR one point one 0. 

40 NOWyeLE VOU LOOK at "that, you 11 see= 11 le 
Guinguennia from L926 through to" 1975, the observed deaths and 

the expected deaths, and the excess is shown in black, okay? So 

you will see in Asbestos that it looks now as if we have worked 
through the excess period in Asbestos. In fact, I would expect 
Cilucomerrte would t expect..,1. would not be Surprised? 1f* thereafter... 
15| and of course, we have to bear this in mind, that if you have a 
lot of people dying early from one cause, they aren't allowed to 
die later from something else. So we would expect in a situation 
like this, unless there were still very long-term hazards at 
work, very long-term, if anything for this cohort now to have 
lower mortality than expected, and indeed we do see in 1971 to 

Ce PO75ein Asbestos that we Nave a deficiency of deaths. Right? 
But in Thetford Mines, however, you will see that we are still 
inetne Diack. I mean there is Stirll an excess mortality still 
apparent in 1971, but I think it's probably meaningful that in 
1971 to 1975 the excess is now diminishing. This would, I think, 
95| be reasonable in relation to what we know about the general 
latency of asbestos-related diseases, that the maximum risk 
MEOOdU ty e@laaliretie perlod Of around tiirty CO forty years, “say, 
and that having worked through that quite possibly we will now 
have less excess. 

So the answer to your question really is, no, I 
would not expect us to find now a greater amount. 


The only reservation I have on that, and I did 
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Ae (cOne, O.)  Ssay™tt in one or these papers 
somewhere, was that I would keep an open mind still on mesothelioma. 
But I don't think that will affect the issue very much, numerically, 
because the total contribution of mesothelioma is numerically small. 
But it is possible that we will go on having perhaps relatively 
more mesotheliomas the next five or ten years. 

Q. I'm going to come to mesothelioma in some 
detail, but just stopping there for a moment, is that because 
of a longer latency period with respect to mesothelioma, or is 
that one of the possible reasons? 

A. Yes, that would be where I would want to be 
a bit cautious. We do know that the latent period of mesothelioma 
tswcertainly, “in “this group,” long!” Again, we've’ graphed it here 
inethate same"papery af i'can reter ‘to’ page “seven, figure three of 
that paper shows, if you just for the moment look at the cases 
of mesothelioma in Time from First Exposure, and you see that those 
cases range from twenty-one years through to fifty...whatever it 
is...four or five years, and there is certainly nothing to suggest 
there that we necessarily reached the end of that little bunch 
of cases. It might well be that they will go on at the similar 
intensity for a few more years yet. 

Cee tne cOMparisone in, figure, three, sl ‘take it, 
1s with the gas mask workers study? 

AS That” S* medic. 

OS 'OL= ours? 

Age That'sr right, That's a bigger question. 

Q. Can I come back to tab eighteen, and just 
at the bottom paragraph of the abstract, I take it another of 
your main conclusions is there cited, that if the only subjects 
studied had been the nineteen hundred and four men with at least 
twenty years employment in the lower dust concentrations 
averaging Six point six million particles per cubic foot, or 


about twenty fibers per c.c., excess mortality would not have been 
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Q. (cont'd.) considered statistically 
significant except for pneumoconiosis. 

Now,# lenust want, to make sure that £ have got the 
right tables by which you made that calculation, and can I first 
Of all take; you to page sixteen, table four, which I take it is 
a table which shows duration of employment correlated with dust 
exposure? Now, are the nineteen hundred and... 

A. Wables foun, xcuse.me 2; 

Q. Table four on page sixteen. 

Dee LC Sueay >» 

Q. Are the nineteen hundred and our persons the 
persons who appear in amongst those with length of service greater 
than twenty years in the low and medium dust exposures? That is, 
the one thousand and thirty-seven and the eight hundred and 
sixty-seven? 

fo ethey shouldval] besin the. ~ves pata meanethey 
are certainly in that piece of more than twenty years, and I 


assume uthatoit must...«t.daon't.knewLif that adds,up tosanywhere 


around nineteen hundred and four. If it does, we're lucky. 
One lec hiner does: 
Peeves eves eit looksSpaseiftait docs,;giteas 


those two groups. 

Oe. Canwbethem wlake Gtnatppageyeighteen,»table 
seven D, I take it this is your table on Death by Cause in 
Relation to Dust Concentration? 

Ae Rout, 

Q. Then do we then look to the SMR for lung 
cancer for the low and medium dust exposures? That is, the 
figures one point two one and one point zero eight? 

Sates 

Q. Then are those the two figures which, on which 
you base the conclusion that excess mortality from lung cancer is 


not statistically significant? 
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Ae On those. 
Q. On those two figures? 
Awe re chink=1t must Dbe=those77yes. 
Q. And that analysis was based on a twenty-year 
latency period? 
Ree ie Ome eine a Les 
Gee er ire OLeCnen are, 
A. All of them are based upon twenty more years 
4 from first employment. 
Q. Is there any particular reason why twenty 
was chosen? For example, we had Mr. Berry last week, andaL 
gather his analyses are based on ten. Is there any current 
thinking on whether ten or twenty is a more appropriate figure? 
Mee Woe Te think’ noc. think Berry’ chose ten 
15| years because it was convenient. I think we have taken twenty 
in this because in earlier analyses...people have been Srperei zed 
for not having a long enough one, because your ..Le you count the 
deaths before twenty years, in effect what you are really saying 
is that probably most deaths within twenty years or Woon xX Years 
of first employment are nothing to do with the HOD Jae sor Wemane 
* considering cancer or asbestosis...and therefore, any Geaths...if 
you include shorter periods, you Win Ieibe, tHoltthaiwesstent, diluting 
the results. Dr. Selikoff has been extremely insistent that 
studies of asbestos workers should be at least twenty years. In 
fact, he has recently said they should, if possible, be Chey 
95| OF more years. And we wanted to be sure that we could not be 
criticized for, if you like, picking a short interval. 
It would make very little difference. We may, nel 
other analyses, could demonstrate that it makes next to no 
Qtr rerenice sw OUtetiat +s the =reasorn:. 
Before you leave that subject, however, you did 
30| quote to me something which I believe igtsromethemeabstracteand 


which I think the first sentence of that last paragraph is a 


| 
| 
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foe (COnt d.,)) preamble sto. <thewliastrsentence. 
So in a sense, it is quoted out of context. 
You see what we are really saying is, that while 
5| it is true that persons with this, below this level of exposure 
would not have...we would not have been able to say that the 
excess was statistically significant by sort of usual methods. 
We go on) to say ‘the inability'of suchvavlarge "study to ‘detect 
increased risk at what would be quite unacceptable levels, points 
to the need for examining exposure-response models. Because, you 
A Seer sour conclustomelc motithat® thera tis nomriskiiwel wantrto 
emeiasuze that. Our conclusion is that there is a risk, but 
| that we can't demonstrate it, and that therefore the great 
amportance Of decidingewhat’ istthe nature of the exposure- 


response model, and what we conclude from this is that the 


15, CXPOSure-response modeli that fits best is a linear relationship, 
and that therefore, with a linear relationship we must assume 
that there is an excess mortality attributable to exposure at 
lower levels. 

I want to make that clear because it could 
otherwise be read to imply that there is no hazard below twenty, 

20; and the reverse is our conclusion. 

Os Pm *q lad you did*make’*thatrcledr: 
So I just want to make sure I understand that. 

Is what you are saying that epidemiological methods are not 


sensitive enough to detect the excess risk at low levels? 


Aix ‘Thats’ rrgit: 
rs Q. And therefore your data does fit a linear 
relationship, and I take it a linear relationship gives you 
some margin of safety, to some extent? 
ReSINe © Teedoesn "ti 
Q. Not necessarily? 
30 A. DENG ING? Ei Eleethere "are tother amodels awhtrch 


could give you a bigger margin of safety. I mean, you could have 


: 
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A. (cont'd.) a model which says that the 


exposure increases more rapidly at low exposures than it does 
later, and that would be a model which would imply a greater 
level’ of’ safety, or\rather*shall we*say it’ would imply the risk 
of greater at low levels. 

NO; im@eainikeiteis sa modelewhich :..it certainly 
gives you more safety than the old threshold model, although it 
tom oot -eeyau can) have a linear relationship which still has a 
threshold. 

10 However, we are getting into another subject, 
perhaps. 

Oc Yess tYour linear model... 

Ame Gossrtoezerd. 

OTSecoes Ttorzero ? 

15 Ae ce Si. 

Q. Then is the second, is another conclusion 

Chae f£ollowsefrommableotithistthen that youeCwrll then, to detect 
risk at low levels, will extrapolate along your linear relationship? 
Amelia Sanrghnu, SfAncithatiwsvoureconcbusior, if 
you want us to estimate risk at low levels, not our failure to 

20} detect a statistically significant level at twenty fibers. 

Q. What figure would have been, or are you 

able to say what figure would have been statistically significant? 
A. No. It's possible my statistical colleague 
might be willing to: say something on that. I couldn't. 

Q. Coming back to page eighteen, are the SMR's 

28) for pneumoconiosis or asbestosis, are they significant at all 
levels in workers with more than twenty years gross service? 
A. I'm sure they are. Because I think your 
expectation...I mean it really, almost again, outside the 
statistical argument, your expectation of death from 

30 pneumoconiosis in persons not exposed to dust is zero, is very low. 
I mean you have got your erroneous diagnosis, 
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Rm (cont'd,) <thatyssalls 
Q. One, just one methodological question about 
table seven. I think I read in the text that you excluded in 
5| calculating deaths in table seven, all those of those deaths that 
occurred before 1951? 
Ae CS. 
Oem) Couidé yvonusjustseexplaing to ws, thei thinking 
behind that? 
Rem. Twos reasonsheelhere, ares no: ...there were, no 
9 appropriate age-specific death rates for Quebec to give us an 
adequate expectation before that. We could have manufactured 
some, but we didn't have them. 
The other reason for doing it, two other reasons, 
something like three-quarters of our data are still available, 
= and they are the ones that are probably the best, because after 
all before 1950, things like diagnosis of lung cancer would have 


been more questionable than it was more recently. 


Then finally, we did have to pick...we were 
very anxious to include data on smoking, and we decided that 
we mcouldnt go: backybefore 1950 to get any sort of histories of 

Ziiesnoking.. oO) that wasietne reason. 

In other analyses, we have gone back before 1950, 
if they are required. 

Q. Is there likely to be any bias one way or 
the other from the exclusion of those deaths? 

A. No. 

Orea No? 

Ase 4No,, Tot at jade] ; 


25 


Q. One other matter I wondered about was the 
breakdown between low, medium, high and very high exposures, and 
thenjwas vw) tunderstocdwsit, attnibuting different ,figures to those 

30 categories, depending upon years of service. Canmyou aust nelp 


me there with the thinking behind that approach? 
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Q. (cont'd.) I suppose as compared to simply 
taking one cumulative dust exposure figure, regardless of number 
of years? 

A. I'm not sure that I entirely follow vou. What 
we are doing here is to divide...what we are trying to do is to 
separate duration and concentration. Therefore, under table seven 
we have got the analyses in four categories. Now, I'm not sure 
if your question is why is it that we use the terms low, medium 
and high, very high, and that those terms don't mean exactly the 
same thing in the four tables? Is that what you mean? 

Q. Essentially, as I read the text at the bottom 
of page thirteen and the top of page fourteen, low, medium and 


high in short-exposure categories means one, three and ten million 


particles per cubic foot year. So then when it's medium 
Service, it's...the corresponding, figuresrareead 
Agnpihat'saracght? 
O. teen. sax, ethirtyeandyaahundred? 


A. Are different, yes. 

Now, that's quite true. The full extent of that 
is shown in table four... 

Oe eeREC IC. 

A. ...which does show that for each of those 
four categories, in each of the four durations, the average 
dust level varies. 

So, for example, in low, if we take in turn 
less than one year, one to five years, five to twenty years, 
more than twenty years, the average concentration there is not 
LOO, bade —sLwOrpOount six, Etwo,point five, two point five, four 
point two, etc. But the reason for doing it was that we 
decided that it was more useful to group people into four 
reasonably-large groups of persons in each duration category, 
than it was to have identical concentration classifications, 


because it doesn't really matter, you see. I mean, we are not 
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A. (cont'd.) doing very many comparisons across 
between low..shall we say, high concentrations and then comparing 
high concentrations in four duration groups. We are more 
interested, really, in concentration than we are in duration. 

I say that because I think biologically it is 
probably more important to know what the effect of dust 
concentration is than duration of employment, and secondly, 
because administratively I don't know of any proposals, apart 
from Eastern Europe, where one has considered limiting exposures 
10) to carcinogens in terms of duration rather than concentration. 
All standards are stated in terms of concentration, though of 
course it could be argued that you might do just as well by 
approaching it on duration. And as I say, some Eastern European 
countries are seriously looking at that. 

“8 Q. I see. Do your data respond, show a response 
relationship not only in terms of concentration or cumulative 
dose, but also in terms of exposure, duration of exposure? 

In other words, were you able to separate out 
the effects of those two factors? 

A. Not with any confidence. Not with any 
20} confidence. 

We are satisfied that we have separated out 
the effect of concentration. We are not satisfied that we 
can say for a given concentration what is the effect of duration. 

Q. But you are satisfied that you can say, for 
AO LY Gl Ga. 
vt A. MEDUT ation, es 

OsteDuration: 

A. ...what's the effect of concentration. 
Satisfied is a relative term. Relatively satisfied, yes. 

Q. I see. Are there any tables in this paper 
that make that clear? 


Aten don tircecallfone that tdoes 225Lt firs 
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Mee(cont'd,) possible that, not" in this paper 
but in a paper which you may have, 1977 paper, the Royal 
Statistical Society Paper... 

Qeaere think that. oc tab cChirteen: 

Ae ‘Thirteen, that. s rignt, 

It is possible that in there somewhere this has 
been done. I'm sorry, I would need to look at it, if you want 
me to. ; 

Q. Perhaps we can do that at the break, rather 
wey gte dey oe 

A. I can't really remember the answer to that 
question. 

Teshould, if 1t°s relevant to you again, point 
out that one of the statisticians at McGill, the one associated 
here, Dr. Duncan Thomas, has been doing a great deal of work on 
this in recent years and might have some comments to make. 

QO. Separating’out the effect of those two 
Faccoxrs: 

A. Yes, yes. Amoncest others, yes. You see, 
there are much more important factors even than that. There 
are issues such as the pattern of the exposure. You know, all 
the studies here are really averaging. They are not making any 
distinction here between, shall we say, a man who had a very 
high concentration at the beginning of this period and then a 
low one, as opposed to a low one and then a high one, ora 
series of fluctuating concentrations. You can make biological 
sort of...you can make hypotheses that it might make a difference 
and he has been attempting to look at this sort of situation to 
see if there is any evidence of different patterns of exposure 
having different effects. I think it's stretching the data a bit 
far sDucetiaces what he 1s’ doing. 

Oweeiewanted to ask yOU;saccUally, about that very 


point. If I can take you to, again at tab eighteen, page fourteen. 
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Gen (cont id.) #SOrry. wAdalliynatypages (ourteen in 
the first full paragraph. The paragraph starting ‘relative risks'? 

Awe aces. 

Q. "The relative risks of lung cancer were 

considered in detail by Widdell, et al, and it 

appeared that there was little to suggest that the 
way in which dust exposure had been accumulatea 
played any part in determining the risk". 

Is that the kind of issue that you are talking about? 

A. That is precisely what I was looking for, yes. 
That is what I wanted to find. I had a feeling we had said 
something on those lines somewhere. That did mean that they had 
looked to see if they could find any evidence that the pattern 
of accumulation of dust made a difference. 

Gum Docsmethateamean that the conclusion from their 
findings is thatyin fact intensity of exposure, at least insofar 
as they were able to determine, didn't appear to affect relative 
risk? That is, whether you've got short, intense bursts as 
opposed to less intense bursts but over a longer period of-time? 

heme Tha tise ol ghten) Tathinka that’ sawhatpat comes to. 
I mean, the implication of this statement is also that duration 
is equivalent to concentration. In other words, that if you 
double the concentration, it is equivalent to half the...you know. 
what I mean...you can get the same answer by either increasing the 
concentration or increasing the duration, as long as you halve 
the other one. 

GO, wmRight, 

Ae Tthesvimp lication Nere us that they<are 
equivalent. But I don't think.,..I think we should be very clear 
that this doesn't mean that there is evidence that this is so. 

It is rather that epidemiological information...and I don't want 
to downgrade this stuff, because it's more detailed than manvew.1t 
nevertheless is terribly crude and inadequate for examining these 


really very refined points. 
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QO. ‘Just’one further*question on that issue. 
I note from some of your papers that Mr. Berry fitted certain lines 
touveursdata. 

[estes 

Q. Bearing in mind the testimony that he gave 
last week on differing ways of measuring dose, I am just 
wondering whether there was any consideration in your own study 
to differing ways of measuring dose? 

Aan Well pelemeanathere are two main ways, of 
10] course. One is dust and one is fiber. But I take it you don't 
mean that. 

QJ Noah. mean’ mere hus. ; 

Mipelore tarmatteniotado ,youmlook at partgicularly 
a model of dust which gives more weight to dust the longer it 
has been potentially inthe lung. 
Oz Yes. 


15 


A. Time weighted. 

Q. | With various iclearance factors. 

RRAtrhattcwrvoht. 6 WelLAlas catnatter*oftiact we 
have looked at that. I can't recall whether we've looked at it 
99| in mortality. We've certainly looked at it on radiological 
surveys. I would need, again, to look this point up, but I can 
tell you the problem, and that is that in a work force like EAS 
whichever way you do it, all these indices are very highly 
correlated, and you can't really separate out which ...they all 
give the same answer. That's what I'm really getting at. 

25 Oy Sihevaw iis aliecencrally efit the data equally 
well? 

Nig Theysiwile elltittit & Pthey ewalistale. frti it, 
because they are the same man, and whichever way you do it, there 
are very high correlations between,..I think we used six different 
indices of exposure, including some that took into account work 


30 
stress, physical effort required, and at the end of the day you 
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A. (cont'd,) have indices which are very highly 
correlated and you can't separate out thersrand+if one did give 
you a better answer than the other, it might be due to chance. 

O. (Thanks, “Dr! McDonald?® 

I take it from, again back in your paper at tab 
eighteen, that from table eight, which is at the top of page 
nineteen, you basically reached generally the same result 
approaching it in a slightly different way. 

Can you help us as to the thinking behind this 
10} other approach, which I gather was to measure accumulated dust 
exposure to age forty-five? 

A. Yeah. There is a very serious problem in all 
occupational studies of chronic disease, that if we imagine that 
a measure of exposure has got a time factor Voie, Siiatewe are 
not only considering concentration but duratvonpeand <while I 
ue Nave justenowvsaldmthat iteissvery apefveuleteconkind?os® put ta 
value on the duration part, I don't think thatlithere rs any 
reasonable belief that duration hasn't got anything to do wet Os. tC. 
In other words, that exposure ata certain concentration for a 
day almost on common sense grounds has to be less hazardous than 
99| exposure at that concentration for thirty years’. 

So duration must have something to do with it, 
and therefore any form of index of exposure in occupational 
studies has to, to some extent, take into account both 
concentration and duration. The way we've done it, and it's a 
way in which others have that have done thisvsorteofsthings is 
25} to simply multiply one by the other, in effect. | 

Now you see that the net effect of that is 
that it becomes..in order to accumulate a high exposure, you 
have therefore got to work a long time, and you've therefore 
got to survive a long time. 

It follows therefore, that if...I mean, one way 
would you say how do you determine the effects: of Vanlifetime's 


exposure to asbestos? You might say that the answer was to take 
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A. (cont'd.) people who worked for a lifetime in 
asbestos and look to their mortality experience. 

The snag with that is that that would automatically 
sort out the ones that had been able to work for a lifetime, and 
had not either left or died in the meantime. 

So you have this problem that in order to 
accumulate a long exposure you've got to survive. 

So the question is, what can you do about it? 

The classical example of a situation in which...I can give you 

10| two classical examples, one from Asbestos...in which you really 
want to separate completely the acquisition of exposure from the 
measurement of effect, so that one doesn't contaminate the other. 
The ideal, if you like, the classical situation, is an atomic 
bomb which drops, everybody gets whatever exposure they are going 
to get, and then you watch for the next fifty years to see what 
Rly lL happen to them. There is no contamination of one or the 
other, and you will see that we approach that in the men who made 
gas masks. They were exposed from anything from a stew months to 

a maximum of two and a half years, and their effects were totally 
separated later. Duration was not relating, therefore, to 

20 survival from the disease you are concerned about. 

OravmcC ie St aelong enswer tOMsavindg why we 

did this. We said, right, in practice most people get a very high 
Proportion of wall the exposure they are going to get by age 
forty-five, especially in an industry where the dust exposure is 
improving. Anything that happens after forntv=tive 1s uite 

25} small, whereas a very high proportion of all the deaths we are 
interested in occur after forty-five, and therefore by making 
this arbitrary line we say we are classified by people up to 
forty-five and measure the deaths after forty-five. 

Oe LasSee. 

A. Didn't get a different answer though. 


Q. Can I take you back to tab seventeen, your 
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Om (cone d+) arttckesin*tie Annals of the New 


York Academy of Sciences? 

Aree Les. 

Q. There was one question about the linearity of 
dose-response relationships which I wanted to ask you about, and 
it appears at the top of page eight. You there talk about 
reporting that your relationships may well be linear, and that 
linear relationships are attractive for legislative and eoncroel 
purposes because once assumed, they permit calculation of 
Me relative risk at low exposure levels, as you have indicated 
previously. 

Then you go on to say, "For malignant disease, 

linear relationships are biologically plausible 

enough, but less so when applied to deaths from 
15 pulmonary fibrosis.” 

I wonder if you could elaborate on that statement? 

Rew rPirstvor-all’-the plausibility in» rélation 
to malignant disease. If we imagine that at least one component, 
and I now speak without any knowledge of what I'm talking about, 
if we imagine that one component of the onset of malignant disease 
20| is damage to the nucleus to produce a mutation, each Mmisult co 
the nucleus of cells, in this case lung cells, will carry, if 
you like, a finite risk that something will go wrong. So 
it is reasonable that the dose should be directly related to the 
probability of this mutation occurring. 

This will hold up even if there is a, if you like, 
“oe a repair mechanism, because the repair mechanism wili~stili,rit 
you like, have to be dealing with a hazard which is dose-related. 
As far as I can see, it cannot easily turn the relationship from 
a direct linear one to any other form. 

I may be quite wrong and toxicologists may know 
much more about it, and geneticists, much more about it than I A0)% 
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mechanism is reasonable for cancer. 

But if we start thinking of pneumoconiosis, it 
doesn't seem to me impossible again that there may be some sort 
of finite relationship between one fiber of asbestosis anda 
ProbaDlitty Of avebitele Dit Of @ribrosis occurring in the lungs. 
But we haven't got now a process in which, if you like, once 
Sec ort one littre brteor ra brosis will”progress’ until tt kilts 
Vouelike inecancers' We have af sittiation in ‘which that fibrosis 
has got to accumulate and accumulate, and indeed it doesn't really 
kill you direct anyway. It mostly kills by eventually so 
embarrassing the=function of ‘the’ lung or the function of the heart 
that eventually the person succumbs from something else. 

im find “ciate sore OL ——rocess much more difficult 
He tor relate? directly to...1 think,” it would’ seem to me you've got 
to have fibrosis beyond a certain level before it could 
conceivably do anything to you, because the reserve power of the 
lung is fairly substantial, and it seems to me you've got to make 


SOMmeustantticant reduction in your lung capacity before it could 


wealivaki livor lead to Increased probability of death. 
20 Having Said, thate=we-stiie ting’ a Pinear 
relationship. 

Ove Pou bOch asbestosis and lung cancer? 

Pew el6GS, ANG Or almost LOr Gast rOolncestinal 
Calcetpmcoo.s rather Less qood, but still there. 

ee BUuteG@oOcCsrOnm Cancer, OF the Larynx? 
eS A. We don't find any excessive cancer of the 
larynx in the Quebec mines. 

OOD e TOL. One i pLOovOSlti1On thar was, put to us 
last week by Dr. Weill was the proposition that a fibrogenic 
dose is also a carcinogenic dose, and I note that you have some 
comment on...I think you have some comment on that point in your 


article which is at tab twenty, Radiological Findings as Predicters 
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Gemtcontyd enon MNObcality in OQucbec Asbestos Workers. 
T takewyou'to page 266, andwat theefirst fult 


paragraph atetne top you say, “Sherettects of asbestos are 


tOp OL tne=nexc 


fibrogenic and carcinogenic. In pathological 
terms these responses are distinct and will both 
appear to be directly related to exposure. They 
May oremay not» occur independently. 

Then carrying on at the top of the next page, the 
column, you say, "The nature of the association 
between pulmonary fibrosis and lung cancer in 
asbestos workers is a matter of theoretical 
interest and medicolegal importance which our 
findings donot whollyvclarrty = 


Does that mean that your findings have not found 


any medical or biological association between the two? 
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A. I think, perhaps, it's more a matter, it seems 
to me, that studies of this kind probably can't answer the ques- 
tion. We aren't aware where the problem lies. 

I think the problem lies, first, on what you mean 
by pulmonary fibrosis, because, certainly, if we are looking at 
radiological evidence, there is certainly no assurance that the 
X-ray is a perfect one-to-one detector of pulmonary fibrosis; 
it's a way, way from that. | 

It is very possible that there is pulmonary fib- 
rosis without X-ray changes being read -- and let's make that 
clear => i1t"sS-a reading we're looking at; (not any absolute, God- 
given change. It's a judgement by some readers. 

And the reverse: that I'm sure there could be fib- 
rosis. read, or changes compatible with fibrosis read, and yet, 
at autopsy, no fibrosis. Again, the fibrosis would depend at 
what level you're looking at it. I mean, how detailed an autopsy 
or biopsy examination were done to find out whether there were 
any fibrosis. 

So we're looking at much too crude a measure, any- 
way. 

think). — andi al would meed ito, look: backwat--this 
paper, but if I remember exactly, what we find is evidence that 
is compatible. 

You see, the next point I wanted to make was, on 
the one hand, there's that problem; the next is, how do you 
decide which of the many lung cancers are attributable to asbes- 
tos, and to what degree they're attributable to asbestos expos- 
ure, given that there is a normal expectation of lung cancer; 
it's quite a common cancer in males, anyway, who are not asbes- 
tos workers. 

So we can't identify the ones that are asbestos 


cancers, even if we knew everything in order to be able to say, 
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A. (cont'd.) is there fibrosis in all of those? 
We don't know that. 

And so, I suppose the quick answer is, I don't 
think our data does -- it is compatible with most excess lung 
cancers being in people who had X-ray abnormality, but there's 
also evidence in our data of some excess lung cancer not having 
been explained in that way; okay? 

And I suppose, really, the argument I would make 
would be very much more a theoretical one here. The argument 
would be that I think there is no special reason to believe 
that the two processes of fibrogenesis (that is, asbestosis and 
lung cancer) are the same mechanism. They are different mechan- 
isms, apparently. 

They are both, apparently, exposure-related, but 
it seems to be no reason to believe that the factors of suscep- 
tibility will be identical for both; and, if they were identical 
for both, then we would expect, anybody who shows BIDrosis tO 
have a finite risk of getting lung cancer. And then, all lung 
cancers would be in people who had some fibrosis; right? 

But I would advance the point that that's an 
unreasonable view; that it is quite possible that a few -- maybe 
not many -- but that some people are susceptible to lung cancer 
but are not susceptible to fibrosis, and do not demonstrate any 
important degree of fibrosis, and yet, conceivably, have had 
their risk of lung cancer increased by asbestos. 

So, I mean, that certainly doesn't help the medi- 
colegal problem, because I think the medicolegal problem is 
enormously difficult. 

Q. When you say the medicolegal problem, I take 
it you mean the problem at the individual level --- 

APACE IDUGCaADL UEC Y.. 


Q. --- of compensation and the question of 
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Qe (cont'd.) attributabslity? 

ApeeThatdstright:éthat sruighk:. 

Q. And do I take it from your comments that 
you're suggesting it may not be reasonable simply to compensate 
for lung cancer only those persons who also have some evidence 
of asbestosis? 

Apeegethink thatethats—--ml thinknthatathesissue,of 
compensation is really a matter which you cannot extrapolate in 

10 any disease directly from the scienticac evidences) it, meanizad 
doubt if the scientific evidence is ever adequate, anyway, but 
I think that, at some point or other, what is involved is a soc- 
ial judgement. 

I think that -- all I'm saying is that, theoretic- 
ally, “ewould not like to say, categorically, that a case 

15 attributable to asbestosis has to have fa brosise) but,. haying 
said that, I think it's probably a very small probability that 
somebody will have enough exposure to asbestos to give him lung 
cancer, and yet have no evidence whatever of fibrosis. 
But, you see, a lot comes down to, what do we mean 
oa by the evidence of fibrosis? I would think we probably could 
find some evidence of fibrosis, if we looked hard enough, in most 
people in this room. 

Q. Do you, yourself, have any professional opinion 
on that; what is fibrosis, what is asbestosis? | 

A. I don't have any difficulty about asbestosis, 

25} because I think asbestosis is a disease, so I think you would 
have to have some, from my way of thinking, something which was 
recognizably a disease; that is, something which was actually 
causing either symptoms or function impairment. Il ihithke 1st. S 
more than a shadow on an X-ray, or more than a few -- a certain 
number of cells of a certain type in the lung to have a disease. 


But if we mean, is there evidence of fibrosis, 
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ae (conttd. )eapathologicaldy), «¢khenslameans ~~ 1 
think this is where I get outside my area, but I'm sure some 
pathologists would say there is evidence of fibrosis there. 

Then they would have the problem, is that fibrosis due to asbes- 
tos, because quite a high -- there's probably people who could 
answer it better than I can -- but I believe that, in industrial 
cities, a high proportion of persons, my age and over, have got 
some fibrosis at death. | 

10 Q. Can I just explore the relationship, or lack 
of relationship, between fibrosis and lung cancer with one more 
question. 

Dr. Weill's testimony explored it not only from the 
individual point of view but from the standard-setting point of 
view, and, as I understood his submission, it was to the effect 

15 that, if you set a standard sufficient to protect against excess 
risk of asbestosis, you will likely be setting a standard that 
will protect against excess risk of lung cancer. 
And I guess my question to you is whether your own 
research into the Quebec miners and millers cast any light on 
Ba that proposition. Can you draw that conclusion from your own 
work? 

Ae Bee don: tert hinkwen,could, sut, Db sthink.that I 
certainly want to include in the argument mesothelioma. I say 
that because, after all, some mesotheliomas -- it's not fair to 
Collie teamlungmecancematbit Rates ajerespiratony .ancermiof isones 

25 (or some of them are), and I certainly would say that exposures 
to asbestos have produced mesotheliomas without producing detec- 
table fibrosis. 

But then, you see, we haven't got on to the issues 
cf things like types of fibre which could have an effect here. 

MRaseLAS KIN seeks wondermeMn..Chalrman 4 «1 f..y.ou, might 
want to take a short break. 
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DR. DUPRE: Certainly. Shall we reconvene at 
quarter to 12:00? 
MR. LASKIN: ‘Sure. 


INQUIRY RECESSED 


INQUIRE RESUMED 


DR. DUPRE: . Counsel, are you ready? 

MR esl ASK 1 Neel, cam jyeMrageChad nman). 

On eDreaeMcDonald,*sjust .one) if inal squestionion she 
matter we were dealing with just before the recess. 

Leaving aside mesothelioma for the moment, does 
your research cast any light on whether a standard low enough to 
protect against excess risk for asbestosis will also be a stand- 
ard low enough to protect against excess risk for lung cancer? 

Tike WLINESS: =jAl.}1] Yousxgqather,’ ifirom umyasitience, 
that it clearly doesn't, so easily. What I think we know is 
Biota, sulisct jot yall, by anyaisitandard).ithere: disisa slot, more: asbes= 
Gosisathansthere ws, lung, canceri,siso-tthat pam thisscohort: ofwours, 
wesesGimated: that, I think, forty-six or fifty deaths from lung 
Cancerewererattributable.toptheirawork dnp thissJargescohant. 
Bt. Spnot avery imanyta it 'se about, one-fifth! ofvalde the: Lung: icancers 
that Occur, 

On the other hand, depending on your definition of 
asbestosis, but even on grounds of, you know, if that same 
cohort had completed a life's work, some of them, it can be 
debated what proportion would have radiological evidence -- 
definite radiological evidence of asbestosis. Not necessarily 
any serious disability, but radiological changes which most 
people would say were abnormal. Maybe our figure is around 
about a third would. Others will find higher rates than that; 
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Ae (eonte'a:) okay? 

So we're going to have more asbestosis, and we do 
know that both asbestosis (radiologically, functionally, and 
symptomatically) is dose-related, much less clearly than the 
lung cancer is, but dose-related. Now, where does that put us? 

Teemeansrthat, certainiy, -on=the»face of it, 
there's an awful lot more asbestosis to prevent than there is 
lung cancer, and it therefore seems to me likely that, @rie prac 
tical terms, if you could reduce your asbestosis to negligible 
quantities, almost for certain you would reduce your lung cancer 
to undetectable, because there's an awful lot more of the asbes- 
tosis. 

And so it seems to me reasonable that, if you 
could get the asbestosis down, the lung cancer would no longer 
be detectable; and, therefore, for practical purposes, I think 
this aoeorobably true. SButyD-would®simply™ put™inethe kind of 
theoretical rider that it still seems possible to me that there 
might be the odd case of lung cancer occurring, that you'd per- 
haps never be able to identify, which probably was, to a degree, 
attributable to the work in which there was no important amount 
of fibrosis’ 

Q. And you say there's lot of asbestosis around, 
do I take it you mean not only asbestosis where that's the prim- 
ary cause of death, if you will, but also asbestosis which may 
be present but may have contributed to death by another cause? 

A. Well, when I was saying it just now, I was 
referring to asbestosis as a manifestation in life; a man with 
some degree of mottling on his X-ray -- if your X-ray readers 
said, "Here's a man who worked for thirty years in the asbestos 
imaustry,sanad thates his *xX-ray;y whee do“you'think he's got?” I 
think people would say, “Yes, he's got abnormalities which are 


compatible with asbestos exposure." But he might well have no 
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A. (cont'd.) important disability or symptoms or 
diminished expectation of life. 

One lessee: 

A. I meant it in that sense. If you mean, is 
there more asbestosis of the severity that will kill, then we've 
fewer deaths from that, from asbestosis, as such, than from lung 
cancer. 

Now, I meant it in the usual sense of a disease 
diagnosable in life. 

OL@¥ can Tl turn now tothe! question of? fibre con- 
versions, and I appreciate that Dr. Gibbs is the person who, I 
take it, is mainly doing this work, and we're going to have the 
privilege of having Dr. Gibbs, but I wonder Pe ei genera L 
way, I might just ask you a few questions about it. 

I take it, for some period of time, your group has 
been attempting to convert your dust particle measurements to 
fibre measurements, and do I also take it that that work is 
ongoing at the present time? 

Muerte ctmore oreless- fizzling“out,y actually 9 
mean, we're beginning to get depressed about it. bLaughtver:.q 
We've been doing it for a good five or six years, and I think 
we know how almost unanswerable the problem is. 

Q. From reading your own papers, that's the mes- 
sage that seems to come through, and I gather perhaps ithe one 
reason that you attempted it was because legislators, for what- 
ever reason, now express standards in terms of fibres rather 
tHanedust particles. Is that fair? 

A. Yes; I think that's the dominating factor 
that, so long as you use only measures of dust, people will say, 
"Ah; but it's fibres that do you the damage." 

And it is, I think, on theoretical grounds, reas- 


onable to legislate in terms of fibres, because, presumably, 
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A. (cont'd.) it's the fibres that cause the dis- 
ease; but, having said that, unfortunately we've got virtually 
no epidemiological data of any kind in the world which relates 
to fibre. I may be slightly exaggerating, but I ean te think.of 
one study, offhand. 

So we're going to nearly always be in the situa- 
tion of having to make some sort of conversion. 

Q. Is it your -- perhaps I could just ask you, 
and would it be fair to ask you whether it's your professional 
judgement, in view of the comment that.-you, just.made, that we 
should be looking to set standards in terms of what we've been 
able to measure, dust particles, rather than what we haven't 
been able to measure: fibres? 

A. I don't know. I suppose, speaking personally, 
my view about environmental standards iseacheated,amwa bit dubious 
about the concept of flat standards. I think that probably one 
will do better to relate -- so far as occupational exposure is 
concerned, to use the experience of a given industry to control 
its hazards, rather than -- after all, the concept of the fibre 
Standard was, all exposures are really due to fibres; therefore, 
we can go to this common multiple that then can be applied in 
any situation; whereas, I think there's guite a lot of evidence 
now that, even if you converted to fibres, the fibre wouldn't 
mean the same thing in two different places. 

Do you know what I mean; that a fibre count 


doesn't mean the same thing in a textile industry as it does in 


Aer Ls 

Q. Can you elaborate on that. 

A. Well, I'll elaborate on it mainly in the sense 
that we kave got, clearly, exposure -- not so clearly, but such 


data as there are, the exposure-response relationships look 


quite different in different industries. 
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A. (cont'd.) I have some knowledge of this plant, 
recently, in South Carolina where NIOSH people have been doing a 
study, Dement, and others, which is a textile plant in which, in 
terms of fibre concentrations, the fibres apparently -- the con- 
centrations are very low (I mean, very, very low), compared with 
anything in the Quebec mill. 

And I see no particular reason to think they're 
wrong. They're, you know, sort of subject to some errors, but 
they have several -- one to two orders of magnitude different. 
Now, what -- how does one interpret the findings? 

You can either say that there's something special 
about the textile industry which is much more hazardous -- noth- 
ing to do with asbestos, but some other thing. You know, you 
can't evendismiss that. 

O. Some “co=carcinogen,!\some’ other --- 

RK. Spraying with oil is done in the textile 
industry. You know, there is this conceivable possibrlitys But 
T think it'stunlikelyf rl think it<more likely that -- I mean, 
something that has been more or less showing bHroughi’a Lethe 
asbestos information for twenty years now, and that is that it 
looks as if the further you take the fibre from the mine, the 
more it gets divided and the more able it is to cause disease, 
in general terms. 

Q. And is that because, the more it gets divided, 
the finer it is, and therefore, presumably, the easier Lt Sis sto 
get into the lung? 

Wo BNo, @no;eLetiimnk not. I think it is that the 
fine fibre -- again, this is not an epidemiological opinion, but 
I think the toxicologists would probably support the view that 
the fine fibres are more liable to cause both fibrogenic and 
cancerous changes in the cell. 


From the point of view of penetration to the lung, 
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AS tconteds) We0USthinki we have"a turther factor; 
and that is the shape of the fibre being most important. And 
the shape, particularly in terms of length and curliness. 

Q. And what shape more easily gets into the lung? 

A. A small, straight one; a needle. 

Q. And I take it that that comment is directed 
more towards the issue of fibre type, or is it also directed 
towards the question of --- | 

A. Well, you could say, regardless of what it's 
made of, that a straight, small needle will get in better than a 
Curve hiner 

Q. Is there some indication, or is there some 
evidence, that, as you get farther away from the mine, that the 
fibre is also changing shape? 

A. © Not: shape; not’ so much Shape, as thickness. 

Q. As thickness? 

A. Yes. And I think it's the thickness side of 
the thing, the thickness plus length, that is related to dis- 
ease-producing quality, and partly the dimensions and the con- 
figuration (the curliness and so on), which affects ability to 
penetrate the air passages. So you've got two factors going on, 
aAtmlLeaste 

MiG ASKUN we Duenank (Dr. Ulten had a -=<= 

DR. UFFEN: I have a related one here. 

Couldmierhavetanything to*doywith™'the* ability of 
the natural-occurring fibre to cleave; whereas, man-made fibres 
might be glassy, and not cleave? 

THE WITNESS: You mean, split -- divide longitud- 
SnaLly2 

DRSSUF EEN: *Yes* 

THE WITNESS: Yes, definitely; definitely. I 


mean, this is one of the characteristics of asbestos, that it -- 
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THE WITNESS: (cont'd.) I see some there —- age 
you damage it, it doesn't tend to break longitudinally; it 
tends to break across. 

DR. UFFEN: Does it ever happen within the lungs, 
after it has got there? 

THE WITNESS: I don't think we can answer that 
question; I'm not sure whether the animal experimenters cola 
answer your question. They would be the only people, I think, 

10 who might be able to. 

And I think one of the main problems in that con- 
nection, incidentally, is that the animal studies have a seri- 
ous limitation in duration of time, because just the sheer 
length of life of animals, in relation to a physical process, 


like, for example, dividing up, might be really different from 


19 that of man, where twenty, thirty, forty years is involved; I 
don’t know. 

MR. LASKIN: Q. Then coming back to the question 
we were discussing, and your concern about setting standards in 
terms of a particular level, could you help mesa, lattle, further 

20 on what you meant by the industry -- lookangeat jpanbiculaxr 


industries; are you suggesting that different Sian oi See la 
haps, Should be,set; for different phases of the asbestos nous 
Er Vis 

THE WITNESS: A. I'm rather reluctant to get into 

a discussion of standards at all, to tell you Cnewtriuitin,. because 
25 I don't really think standard-setting is a job for people in 
scientific work. 

Tad LSOsethinkithates. don't believe in making the 
musstrony ——aet iS_ agVeny, difficult question, and I think I would 
try topsimplafve tt, Og wouldn't -- I mean, I would say there 
are other grounds, at present, for saying that we probably would 


be wise not to use any amphibole asbestos, so that we are only 
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A. (cont'd.) dealing with chrysotile. “And then I 
think probably we would be wise to do what the industry already 
ieedoing; in tact,-and that iS Look only, Lor all intencs~and 
purposes, at friction and cement Products. 

Now, if you get down to that, and that must be a 
very high proportion of all current use of asbestos, it leaves 
only real problem, actually, which needs to be looked at, and 
that is, how can you make large pipes without the amphiboles? 
But I'm told this can be done, if you want to. 

If you then get down to that and say, okay, we're 
only dealing with the problem of asbestos cement ang=-f£riction 
products, it seems to me that it should be possible for those 
two industries to examine the epidemiological data for those 
two industries and start making intelligent application of that 
information. 

Oem Ghenee just =colttlowing=2eeup*-—"and E=don™t 
intend to get you into an area of Social= policy; yand-so on; Duc, 
from the epidemiological point of view, is the approach in set- 
ting a standard, whatever it may be, on the kasis of a time- 
weighted average per particular eight-hour day; Or whatever; 
are you suggesting that that may not be an appropriate approach; 
that there's some other standard, some other way of etx inow a 
standard that we should be looking at? 

A. No, no; I don't find anything terribly wrong 
with this. I think one of the sort of complications that's 
beginning to creep into the picture is that our occupational 
hygiene, quite rightly, say that the area sample is not neces- 
sarily reflecting what individual workers get, and, therefore, 
they will then be saying that "What we want to dow 1s cose control 
the, if you like -- some form of personal Sampling, =which 1s 
rational, up to a point, and useful for what you magic carl! in 


factory control measures." 


7540-1171 


Shia “A 
i 3 _ 6 CEU RE Gee! 8 Vidndoxwg AREAL 
bis #enedet ile B62 abe pe at fet Bre ,tos3 nl soy at 
| O° “edonkey Sime SE Heidel s2 $4 ,asaoqueg 

s od Satin 2449 RS .9nd? oF nwo Jap Woe BE cue 
aévae!l SE ,netendth Yo oon deayaee Lis Te nolssogo:7 (pid yrev 
‘SAG , 2h bende ah oo etesn dulitiv Vlieessa yeSidosy fens Yino 
fesiodbtigms ety dooddiw deqiy apie waar soy Gao Wort .e. 26dy 
04 anaw goy Yi (san ed aso SiH? tubes wT Gun 

sv'ew (yale Yee Brie Sait, OF qeol cay andy wey 13 
NaPPORAT Srp Soar eostedes IS imo Tate gfa deiw palteeb vines 
sabia ot villieeoy ot Pivots 22 nen ‘en OF thepe “2 pesbebona 
suors re? noel iadkpetolgisorga one apindss of velsiaviett owa 
gate to wolanwatiggs hav vb amare yn dina $yeSe See bai tceavbal ows 
.Aoldnmntotar 


snob I Bes =—- qe 22 gulwolie? gael yar’ «0 
ved .¢e oe Snes \yotiog fathed Sa G6Re Ge Gant wey too oF hero pte 
-s98 oi doactaqs ot: ab .wely Yo Sitleog Tebigoleiviehiqe e«1 wort 

-emie 8 Io ebead ait «> > Gea peated jHoetnary 6 pats 

iteyvetsdw 30 ,Veb suod-siiges 1 fwoltaNy Whe Spate¥s Hatt ia 
\Hoeoigns steloqeiggsy ns ad Wen Yom dele Ges galvooysue voy wis 
w pakxid Yo yew tedto hoe (bveSns 6 eeleG aise «'sradd sort 
| Ste petiloae e@ Slieety ew god) bradnede 

phoww ¢fdired pebdeges ‘badd Sao Epon! om a 
e' gad? esct seo kignes to due ly To | dais ¢  .abrte ler 
iehaisequocn to eee wt 1idshg ® tia 
TanDen 7? at | 


10 


15 


20 


87 (6/76) 


- 48 - McDonald, in-ch 


Agetcone' de) ~BUtELethink@perhaps it's sometimes 
forgotten that, if there is no data on fibre concentration, 
there's even less than no data of an epidemiological nature 
which relates to personal sampling; there is none there. And 
we, therefore, have got nothing to go on on personal sampling, 
but that doesn't mean that I would say that it isn't useful to 
do some of that; no. 

I think it's perfectly reasonable to base environ- 
mental conditions on sampling of the working place, and, subject 
to certain assumptions regarding the length of the working day, 
and so on, to make some sort of control limit on that. 

Q. And coming back to the question that I started 
with, is it sensible, then, to measure itainiterms oOfGEi bres or, 
given our current knowledge, more sensible in terms of dust par- 
ticles. 

A. Oh, no -- I mean, I think it will depend on 
the industry. I would think that, in the asbestos cement Tidus 
try, it would probably not be very Sensiplerto control in terms 
cf dust, because most of the dust will not be asbestos. THae’s 
true of the mining and milling, too; but, shall we say, in making 
absestos cement, you clearly are using a relatively small amount 
of absestos, mixing in with an awful lot Seraust .GnaAndarot ust 
control on dust would probably be very misleading. 

I would think that, in that industry, almost for 
sure you'd need look, primarily, at fibres ebutemechink that, 
say, mining and milling could make a very strong case for saying 
that we could control our industry very well on dust sampling, 
because there probably is a reasonably constant relationship 
favensalthougheatss d@tficult? tordefine)e=r a reasonably con- 
stant relationship between fibre to dust in the mills. 

And that certainly we know -- we've got epidemio- 


logical data which would help us to do it; whereas, itnAwesnosit 
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A. (cont'd.) on fibre, we probably are getting 
further away into an area of more uncertainty than we are into 
greater certainty; that's all. 

But I think it's easy to say that sort of thing. 

I think you would have to be putting the clock backVat' least’ ten 
years’ to say that. I don't think that's a feasible approach any 
more. 

MR. LASKIN: Does the Chairman have a question? I 
chill naaCiers 

DRE DUBREGS Dr. SMcDonaldy, lAdotwanteto-pursue 
this, just to make certain I understand your answer. 

As I listened to your answer, my mind was going 
back to your 1974 paper, which is under tab ll, at page 68% 

THE WITNESS: 68? 

DR. DUPRE: 68. And you express an opinicn there, 
in the words that begin at the top: "Though safety standards 
expressedias." et cetera. 

THE WHINESS: BYes. 

DR. DUPRE: I was reading those words, as I was 
listening to your answer, and can I take it that your Opinion, 
basically, has not changed from what it was in 1974, save that, 
today, you did single out the cement industry as one facet of 
the overall asbestos industry in which a fibre count rather than 
a dust particle count would be perhaps a more reasonable way to 
establish a standard, if you were going to have one? 

THE WITNESS: Yes, sir; I think that's probably 
true. I think that, on page 68, you will note that we do say: 

"Our studies appear to provide a reasonable 
basis for establishing safety standards for 
chrysotile mining and milling ..." 

This paper is very specifically concerned with 


chrysotile mining and milling and not concerned with any other 
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THE WITNESS: (cont'd.) industry whatever. And if 
~~ so far as chrysotile mining and milling is concerned, I 
believe that the mining and milling industry could achieve con- 
trol of its health levels by continuation of dust measurement 
perfectly well; indeed, probably with much less argument than 
will be brought up by fibre measurement. 

But if we then look at other kinds of industry, I 
would -- you know, that wouldn't necessary apply at all, and lI 
10| mentioned this other -- it certainly wouldn't apply for textiles, 
for example. For reasons of simplicity, I thoucht es lee. Si Cry 
and get ridvofmtherstextives jr imagine we haven't got to legis- 
late for them. But if we did have to legislate for theme then 7f 
can't say how you could try to legislate for textile industry in 
terms of dust; you'd have to consider fibres. 
15 DR. DUPRE: But could I read you the sentence that 
immediately follows the one you just quoted. This is your). /4 
paper again: 

"Without more evidence on the conversion fac- 

tor that should be applied in different parts of 
= thenandustryerces ~ 
And I take it, parts different from mining and Mid ng’. 

THE WITNESS: No, sir. "Of the industry"; the 
industry is the mining and milling industry. 

DR. DUPRE: Oh; of the mining and milling industry; 
okay. I understand. Thank you, Dr. McDonald. 
MR. LASKIN: I believe Dr. Uffen has a question. 
DR. UFFEN: Could I follow up. Obviously we're 


interested in this conversion business, and I'm hopping back to 


25 


the tab 17 again, the paper we've been discussing, and, on page 
8, at the bottom of the page, there's a paragraph that discusses 
your colleague's work -- Dr. Gibbse—= 


THE WITNESS: Sorry; could you -- which paper is 
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THE WITNESS: (cont'd.) this again; the -- 17, 
page 8. 

MR. LASKIN: It relates to the evidence before the 
Beaudry Commission on conversion factors. 

THE WollLNESSka «Yese 

DR. UFFEN: It draws attention to the fact, there, 
that somebody analyzed your colleague's data and suggested a 
curvilinear relationship with conversion factors at relative 
dust levels, ranging from three to seven fibre per milivizere 
for each million parts per cubic foot. 

THE WLINESS&s West. 

DR. UFFEN: Does this mean that a linear cose- 
response curve, based on particles, might become a curved dose- 
response curve when converted to fibres? 

MipaWa TNESS: Ll think 1t!s conceivable. It 
doesn't, in facts 

DR. UFFEN: It doesn't; okay. 

THE WITNESS: It doesn't, in fact, because we've 
got another paper on this. We havefain facts, , convertede ouromor— 
tality dose-response to fibres. 

DR. UFFEN: And they stayed linear? 

THE WITNESS: They stayed linear. I say that with 
some trepidation, because, I mean, in the end, we did what we 
Say we really can’t do; we, in»)the end, have been forced -- can 
I -- it's a long answer -- longer answer than that -- can I gust 
Say thatzeinbthe daghtsofwtherdata available to us in the early 
to mid-1970's, we were very depressed about the ability to con- 
vert from particles to fibres with any single conversion factor. 

As is stated here, this analysis done for the 
Beaudry Commission gave a range from three to seven. Well, in 
fact, it was much bigger than three to seven; it was from about 


point one to about forty. And the curvilinear thing depended on 
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THE WITNESS: (cont'd.) what the -- at different 
dust levels, you get a different conversion factor; and the 
three to seven applies to the sort of levels we were concerned 
wLehn> Okay. 

So, depending on what is the range of exposures 
that you're considering, so you would get different conversion 
factors; but, over and above the general pattern of range, there 
is enormous variation from place to place, fromajob tLOorjob, “from 
10/ mine to mine, and mill to mill; okay. 

So what we decided to do at that point was say, 
"we can't convert" -- I was particularly influenced by Dr. Gibbs 
in this -- I say this in a sort of humorous way, because I think 
the environmental engineer is much more concerned with precision 
than epidemiologists are. I was not so worried about the poor 
2 conversion as he was. 

Tmean, 1£ you try reading X-rays, you realize 
that precision is quite relative. So, okay; he was quite adam- 
anes vyouscouldn) ceconvert them me@Gbawe SaidgetAll right) we-will 
now move and we'll look at all our data again, and instead of 
20 converting anything, you, Dr. Gibbs, will get these jobs and you 
will estimate, from first principles, what their fibre exposure 
was. No conversion about it; use the data you have anaeuLyeco 
estimate what the fibre concentrations were." 

Well, he'll be able to tell you that he gave that 
up after a while. He found he reallseecouldn't do it. And we 

25) had to fall back on what was more or less -- it was less than a 
halfway house -- we did, in fact, use conversion. We did use 
not a flat rate of conversion, but we -- what, inecetfect, Neldid 
was to determine conversions for different parts of the industry 
for different jobs. 

And, on the basis of that, we converted our expos- 
ures, which were expressed in particles, to fibres; but it 


wasn't done as I believe it theoretically should be done. 
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THE WITNESS: (cont'd.) Theoretically, I think one 
should really estimate the exposures in fibres, and then see 
what the answer is. 

So -- I say this, because, in the end, we do Stil 
our same linear sort of relationship, but that could perhaps be 
due to the fact that a very high proportion of what we were 
doing was really still converting -- converting with a rather 
limited number of conversion factors. So we really were getting 
the same pattern again. 

But what, at least, we were able to do is to say, 
eel sarah tacwith taibl che limitations we've now stated, very 
roughly, this is the -- instead of having the scale in terms of 
particles, we can now present our best available estimate of 
what that scale looks like in fibre concentrations." 

MR. DAGKEN: LtO. Sriewonder mit ak cant takewyousj ust 
through that process. 

I take it there was an intermediate level when you 
wrote your 1980 paper, and I'm looking at page Dior Cabe Ls: 

THE WITNESS: A. Page 21? Yes. 

Q. And at the -- in the second column, at the end 
of the first paragraph there, there appears to be some indrea= 
tion that Dr. Gibbs or yourself -- you'd reconsidered your con- 
version factors and found they were probably in a lower range; 
between one and five, rather than three to seven. 

PaAeMnm-hmn Ast thatw siicorrect: 

Q. "And then, do I take it that the main paper in 
which -- in many recent papers, is the one at tab 21? 

A. That's correct. There's one other, too, which 
I can give. This is the mortality. 

Gy, And’ thenjirmf, ican, take:iyou;, fisris tio Rilalsl Peto 
page 812 of tab 21, and under the heading Epic l duworkijes schere.s 


some indication that there had been some inconsistencies in work 
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Q. (cont'd.) histories and other evidence of pos- 
sible errors. Can you just elaborate upon thateamrtetle bic. —1 
take it there was a refining of the data, and a re-evaluating of 
your past data? 

A. Yes, »yes..-You_know,,inevitably,,.over.c- it was 
fourteen years, a number of inconsistencies had come to light neal 
work histories, where a man was said to be employed by company A 
andsyour tinds that he wasn't employed by company A; that was his 
brother. And he was actually employed in some other company. 

Or, indeed, industry will be interested to know 
how many people that are on their list that are not of their com- 
pany at all. I mean, there are errors in work histories, and we 
became aware of them, as we -- in our tracing and cross-checking, 
and so on. 
= QO. I take it, from looking at one or two of your 
tables, there midn.t4 appear, to; bes any, => 

Ageiente was very trivial. 

©. tiniviial disterences. 

Ay) Verviat rival 
oa One important factor we became aware of was, for 
example, in -- certainly in the Joms-Manville plant in Asbestos, 
it was the practice, when people went away on Military service 
during the war, to keep them on the list of employed people, 
and, therefore, shall we say -- anything; one, two, three years, 
a man was recorded as working as an asbestos worker, when, in 
25 fact, he was in France, or somewhere. So this: kano. ots thing we 
checked up on and removed a few years of exposure here and there. 
In practice, it made no difference, but we felt a little bit more 
secure. 

Q. Now, coming, then, to the thrust Of ehisepapes, 
I take it, first of all, that this was a paper that dealt only 


30 ; ; : : 
with lung cancer, and was, in effect, a case control analysis; 1S 
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Or Veont de). ethat? Correct: 

AL @COrrects 

Qt “And then, can I take you to page 814. I sup- 
pose, what -- am I correct that what was done here was, first of 
all -- Mr. Berry, who we heard from last week, fitted your data, 
your original data, based on dust particle measurements, to a 
line and got, presumably, a slope, whose equation, in terms of 
relative risk, is expressed on page 812? | 
thats coOrrect;-yes™ 
TSm@tGateregity 


PO Pp 


fb Yesteves;= 1 Chink that™s- right. Yes. 

QO. And’ then, do I take it you developed a conver- 
sion factor, an average conversion factor, between particles and 
fibres, which was 3.14? 

A. Mmm-hmm; correct. 

Q2*YAnd then applied that™ conversion factor’ to 
Mr. Berry's equation? 

A. For the purposes of this, yes. 

Oeeetndewe then gets si@take* it, the equation that 
is expressed somewhere near the bottom of page 814, in terms of 
relative risk? 

Aweeo 42 -—=Vvese=vyes. 

Q. And I suppose what we are interested in is the 
sentence, in broad terms and with many assumptions, the result- 
ing equation which you then express would imply that the risk of 
lung cancer over a forty-year working life is increased by about 
1.5 per cent with every fibre per millilitre concentration? 

ee LES. 

Q. Can you help me as to, how do you get that 
percentage from the statistics? 

A. I think it is by using the equation above and 


simply fitting into that equation a standard forty-year working 
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A. (cont'd.) life, and then working out what the 
-- using exactly that equation -- what the increments of risk 
are as you increase the fibre concentration. It's simply the 
direct application of that formula two lines above. 

Ow pAnd uf eweestick,, then j,yonly with slung pcancer, 
and just with that equation, and I take .it,wwith all the ~assump- 
tions that are built into your estimate, does the estimate then 
mean that, if we had a standard of two fibres in a work place, 
that the excess risk of lung cancer would be three per cent? 

A. In asbestos mines and mills. 

Q. In asbestos mines and mills. 

A. Chrysotile asbestos mines and mills. 

Gan) Tada ars.ir pathat we have .now «7-5 

Q. Please add anything else you want to. 

A. --- this was, as it states here, a preliminary 
report, and we have since completed this study, so that we mow 
have, and hopefully will publish before long, this analysis; 
but, for lung cancer, pneumoconiosis, gastrointestinal cancer, 
not with one control but with four, or three, depending on -- 
and mesothelioma -- and with a slightly more sophisticated type 
of analysis. 

I merely say that because, yes, there is) more data; 
this didn't use it all. And it doesn't make -- you know, this 
still stands up. 

Q. And the estimate that you have there stands up 
very closely? 

A. Very closely. ) 

DR. WUEREN: 4-Counse.,,) mays<l justeians 

MR. LASKIN: By all means, Dr. Uffen. 

DR. UFFEN:. The 1.5 per cent for every fibre per 
millilitre concentration, that depends on the assumption that 


the conversion factor is linear, or constant; would I be rLonie 
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DR. UFFEN: (cont'd.) If you had a different con- 
version factor at a low level from what you used at a high 
level, then you couldn't give that single figure? 

THE WITNESS: What you're saying is correct; what 
I can't remember now is whether we did it in this simple way in 
our further paper. I've got a feeling that we, inecheLrurches 
paper, have, in fact, applied conversion factors which vary. 
Buteecvenvsoyeitiwouldystilbibe subject to that limitation; 

10 that it would only be true to the extent that those conversion 
factors were the ones that applied. And if you were Wneaesi tu- 
ation where they didn't apply, you'd get a different answer. 

MR. LASKIN: Dr. Mustard. 

DR. MUSTARD: Can I ask a question about tab 2l, 
table 1, just to make sure I understand pimcenrectly : 

THE WITNESS: Which page is this? 

DR. MUSTARD: Page 815. 

THEGEWLINESS: t¥es% 

DR. MUSTARD: Because you're doing the studies the 


15 


way you outline them at the beginning, you're determining the 
20 relative risk for this analysis based on the relationship 
between your cases and controls with people with exposures of 
less than thirty millions of particles per cubic foot? 

THE WITNESS: That's right; yes. 

DRESMUSTARDsesSoethateits bitifatrotoasay7~-theny, 
that contains an assumption, does it not; that's not a true -- a 
25 sense of true relative risk; it's a relative risk based on.the 
assumption that you're going to use that YabLvorasaonerso; sin 
Getect miceyougactually. dorthe calculation, the relative risk 
for the cases is less than one? 
THE WITNESS: I think it's a true relative risk. 
It's a true relative risk -- well, it isn't; it's an absolute 


30 . 
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DR. MUSTARD: Well ... But it depends on what 
your controls are, doesn't it? 

THE WITNESS: Well, okay; the question is, our 
relative risk is relative to these people; okay. It is rela- 
tive. 

So what would be -- I mean, in any relative risk, 

you've got to state what your basas. isis elimunot, sure, what 
alternative you have available to you. . 
10 DR. MUSTARD: Oh; I quite appreciate that. But 
I'm simply saying, that ratio then becomes a determinate of a 
risk of one throughout the rest of your calculations; is that 
reabepeue.ts 

THE WITNESS: Oh, yes; that's correct. 

DR. MUSTARD: And that is somewhat different than 
= some of the other ratios we've been seeing in some of the other 
papers. That was a point you madenearlkiern,~.Utel,iust thought 
I'd like to make certain I fully understood that. 

THE WITNESS: Yes: this is true. I've forgotten 
which paper bt isgnow; jhethink itgis this 18 paper which shows 
30 that the relative risks obtained -- in the paper 18; that's our 
main mortality paper, I think the relative -- you see, you can 
obviously calculate your relative risks also from standardized 
mortality rates, and the -- and also you can calculate your 
standardized mortality rates -- we did it in two ways —~- depend- 
ing on all exposure, Or exposure up to forty=five ;p,or whatever 
26} glt«was: 

And my recollection is that the relative BESkS Gin 
relation to dose didn't vary very greatly. I mean, in relation 
to the inherent error of the whole thing. 

MR, LASKIN: Just one or two final questions on 
this issue of conversion. 


30 
Both Dr. Weill and Mr. Berry presented to us some 
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MR. LASKIN: (cont'd.) papers, which you may have 
seen, in which they each attempted conversions from dust par- 
ticles to fibres in the particular phases of the asbestos indus- 
try which they were investigating. 

Opeeiseie a farr conciusron that the asbestos 
fibre content in dust particles seems to be less the farther you 
get away from the mine; or, at least, it seems to be greater in 
the mining operations, because it would appear that your conver- 
sion factors, even given the variation -- appear to be higher 
than theirs? 

THE WITNESS: A. Around three is higher than, 

Say =—errdon’ t’know !-== 


Q. Weill's; which was between one and two, as I 


recall. 

Ae eee donst Know if I'd want to generalize that 
far. I say that because, for example, in the Dement paper, 
Dement's paper -- he is an occupation hygiene engineer; he's 


probably one of the most competent people on this whole thing. 
Hewoucea loteomeersore into rt, anda ne is "at™ levels or around 
eiqnte-—sesrx tovergnt ——-so I "dont ®know "that *-— 

Q. Can't make that generalization. 

A. --- there's any general pattern, really. 
You'll appreciate what variation, if you have access to this 
analysis which Dagbert did of Gibbs' information to the Beaudry 
Commission -- you will see the enormous variation there is in 
conversion rates, and it would be necessary, certainly, if you 
took Weill's conversion or Enterline's, which I'm not entirely 
familiar with -- you'd have to relate them to the same point on 
the scale as ours, in order to see whether they are higher or 
lower than ours. And I'm not sure what the answer would be. 

Q. What do you mean by "the same point on the 


scale"? 
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Rn. Thespointeon ‘the scalegingthe sense that our 
3.14 is based upon an average concentration of exposure of this 
group of workers, or whatever it was -- and, bimtsorryiAnwaedon ut 
know; let us say it was twenty million particles -- now, at 
twenty million particles, Dagbert's data shows 3.14, or what- 
ever. You then have to look at Weill's information and find 
out what is the average dust concentration that his workers were 
exposed to --- | 

Gemeente twentyaemil llon~wparticles™ 

A. Well, maybe they weren't, you see; maybe they 
were all at ten million particles; and, therefore, even using 
our data, he would have a different conversion factor. And, 
therefore, I don't know whether his conversion deviates from 
ours OF not. 

O° pelbesee:: 

eel don keeknow gat jadaly. 

The conversion is tremendously difficult, though; 
tira tis gail hebecan$say;. 

@auill understand: ieThank syousveDma McDonald yy you've 
been helpful on it -- extremely helpful on it. 

Gant T ¢hurneétoea differentctopic iineic 

DR. DUPRE: Before you do, could I -just ask a 
question sfontclarification ; jinethe.same. area? 

I take it, Dr. McDonald, that, from what you've 
been telling us, the main hypothesis to which you subscribe, in 
terms of explaining the difference between, let's say, the tex- 
Hilespartiiot the cndustry cand «<thesmining ¢and jmil ling ~parntyofethe 
industry is that the fibre tends to get more divided the farther 
it gets away from the mine? 

Have you ever heard the hypothesis that co-carino- 
gens play a role, an increasingly important role, as you get 


away from the mine; have you ever heard this hypothesis 
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DR. DUPRE: (cont'd) discussed? 

THE WITNESS: Oh, yes; I might even have written 
it. You know, I mean -- I think this is one of the things that 
people will speculate on. I don't think one could say more 
than speculate. 

After all, what we do know is that there is a very 
important interaction -- if we consider lung cancer -- that 
there is a very important interaction between asbestos exposure 
and smoking. 

Toewould oti, then, be®ali*that’uniikely if there 
were other factors which there could be an interaction with 
asbestos; and I suppose it's broadly likely that the further you 
get away from what is a sort of rural occupation, of mining and 
milling, to an urban, city-dweller's occupation of working in a 
factory, or, in particular, applying insulation materials in 
the holds of ships, or around engines or in heating plants, or 
whatever, that certainly the opportunities for exposure to all 
sorts of other things exist, and probably exist in a more com- 
plex way than would be present in mining and milling; I'm again 
speculating, but it doesn't seem unreasonable. 

And, therefore, 1=think= you¥must” léave® open-the 
possibility that part of the difference -- and we haven't quite 
come to establishing this difference -- but part of the differ- 
ence which probably exists of the much higher risk of lung can- 
cer, apparently, in some processing industries or applying 
industries®than ‘intmihing®and®milling®might,’ on the one’ hand, be 
due to other substances, or -- and, in addition -- to changes in 
the physical nature of the fibre; and perhaps both. 

But having said that, I don't know of any evidence 
COscontirmethats 

DRESDUPREs® Now )*sust® taking Dteas*what” it is,” a 
hypothesis upon which to speculate, if I take that hypothesis 
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DR. DUPRE: (cont'd.) and speculate upon it and 


then ask myself how best to express a standard, were there to be 


faystandard, 1£92 entertained the co-carcinogen hypothesis, this 


would lead me, aS a layman, to speculate that agstandardyuasay,; 
in textile or cement, might be better expressed in terms ClLepar— 
ticles than in terms of fibres. 

THE WITNESS: I'm sorry; I don't quite follow why 
you think it would be better expressed in particles. 

DR. DUPRE: Well, if you're measuring dust par- 
Haclesemaseyoulpointedmout;, theredspall kind otigunkeinethesain; 
say, in the textile plant that is not necessarily asbestos 
fibres. 

Now #uthietaketthatato betcorrects:-< and, of 
course, I can see, if you entertain another hypothesis, how this 
feads you to Say, DOsLyoukrei better there to measure in terms of 
fibres. But if I entertained the co-carcinogen hypothesis, 
wouldn't that resurrect the possibility of expressing it in dust 
particles? 

THE WITNESS: I see your argument now. I thanks 
then, that would imply that you feel that maybe the dust is a 
better measure of these co-carcinogens; but I suppose that my 
next speculation would be that I wouldnvt think;itawasdtheydust 
that was the co-carcinogen. I would expect the co-carcinogen 


much more likely to be gases or trace metal or something of that 


kind, which would be just as -- you know, which the dust 
wouldn't be any better measure cf at all -- perhaps some oils, 
perhaps -- whatever ... 

I wouldn't, frankly -- I mean, I have to recognize 


this speculation of the co-carcinogen, but I still feel that, 
quite conceivably, the whole thing could be fairly adequately 
explained in terms of the actual size and shape of the fibres, 


conceivably. I wouldn't want to abandon that thought. 
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DR. DUPRE: That is the alternative hypothesis 
that you believe to be more plausible? 

THE WITNESS: I would put it this way: that, until 
that one had been measured and disposed of, I wouldn't want to 
geteroonfan onpetherother® 

DR. DUPRE: Thank you, counsel. 

MR. GASKINs© ThankeyouZeMraeChairman: 

Can we turn to, apparently, another co-carcinogen, 
and that is tobacco, and talk a little bit about smoking. If we 
GOppeiustiok abl, aAroponesofeyour conclusions which you expressed 
in your epidemiological review article, which is tab 22, at page 
590, and you there show the table that Hammond et al. developed 
on the insulation workers' study and pit against that your own 
work in Quebec. 

O.9 Dokl takesgitethataonecoftthe conclusionsrfrom 
your own work is that it doesn't lend the same strong support to 
multiplicative interaction, or a multiplicative model, as does 
Hammond's study? 

THE WITNESS: A. No; I think that would be putting 
it too strongly. The Hammond study produces data which are -- 
incredibly closely agree with a multiplicative model. Our data 
are also compatible with a multiplicative model; indeed, our 
statistical colleagues now, who've been working over this again 
and again, now say that it is probably, on balance, more compat- 
ible with a multiplicative model than an additive one, but the 
ability to discriminate the two is, you know, limited; and, of 
course, also, there isn't -- we're just taking two very simple 
models here; there are all sorts of permutations and combina- 
tions of those models that one could bring up. 

It's also fair to mention that, since this data's 
been presented, Selikoff and Hammond have produced an analysis of 


smoking and exposure in their amosite factory, and they find now 
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A. (cont'd.) data that are much more like ours. 
So, at the end of the day, I don't think one can be very dog- 
matic about this; I think one can say that there is a very 
important interaction between smoking and asbestos, and 1t could 
be anything between additive and multiplicative and --- 

Osa )Fairienough . 

A. But what it does exclude -- and I think we say 
souhnere *=—-=thekimportantethingnis;arels- both studies, all stud- 
10 ies now are really excluding the possibility that smoking is a 

prerequisite for asbestos-related cancers; that you apparently 
can get a dose-related risk of lung cancer in people who, as far 
as one knows, are non-smokers. 

See [Seer 

Can@income back to tabels;epages20;yand look at 

' table 11, which I take it is your case control analysis for 
smoking; and you make the comment, at the bottom of the page, 
and, indeed, it seems demonstrated in the table, that CE megue 
appear from that table that the relative risk, due to asbestos 
dust exposure, was, in fact, higher for non-smokers than smok- 
99| ers: 

Is that, do you believe, a real effect, or is 
there something in the selection of the controls? Why do we 
have that result? It seems different than most other results. 

A.thNowselidonet =-eit'iseapmattertofgrelativerrisk; 
T mean -- can I turn you back; I think it helps -- the numbers 

Pa) «CO treraslittle simpler on that tab --- 

Ocw, Tablen9? 

AG @Pageas90tofetabe227afromithesreviewsarticle. 
Sopthat yousgoefrom, shall we say, one -- rather, if non-smokers 
with little asbestos exposure are taken as the base line of one, 
about seven times as much -- the risk is about seventimes as 


great in heavy -- heavily exposed asbestos workers. 
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A. (cont'd.) On the other hand, in heavy smokers, 
of course, it goes up to twenty-five times as great. 

Q. Who both smoke and are exposed to asbestos? 

AeekYes; Bthatysvrighu 

Now, this sort of model sort of would imply that 
both asbestos and smoking are carcinogenic, and that there are 
certain susceptibles to carcinogenesis and that, up to a point; 
you can't -- if you expose them heavily toeboth  syourtliebegrnsto 
run into a ceiling of how many people are susceptible, so that 
you can't get as high -- I mean, the Hammond model tends to sug- 
gest, yes, you can; you can get VuSteaSsamany a. OU Canegera 
full multiplicative model. 

But I°think the implications of ours are that 
you're running against a ceiling of susceptibility. 

I may say, we found the same sort of thing in 
revation to bronchitic symptoms in asbestos workers and smoking, 
where heavy-smoking workers, who weren't much exposed to asbes- 
tos -- about half of them eventually developed chronic bron- 
chitic symptoms. 

Non-smoking workers, who were heavily exposed to 
dust, about half of them developed bronchitic symptoms. But uf 
they were exposed to both, you still only got about halt of 
them. In other words, it looks as if you are running up against 
that about half the population are susceptible to getting bron- 
chitis, and if you hit them with two things, if you like, you 
overkill. 

Now, O@Udor | teknowesfathat@makes®any =sensevorsnot, 
but I would tend to look at it that way. But all this is 
explaining something which maybe isn't true, anyway. I mean, I 
do repeat that I think it's pressing this data too far to say we 
can apply -- interpret these figures precisely. 


You see, one of the things that prevents you doing 
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wen (cont. do)" ethatitsethatelungtcancer isaverys 
very infrequent in non-smoking, lightly exposed asbestos work- 
ers; so you have a very, very small base on which to calculate 
VOUrMrelative mick) —-eamveryeunstabiercalculation. 

You'd only have to have two cases instead of one, 
shall we say, there and the whole thing would change. So, you 
know, elerepeatea lt) thinkgthatewhatvalisthecdata tendsrtorisuggest 
is that the relative risk of asbestos exposure for non-smokers 
isecertainly,as greatjotf.notegreatersethan fornsmokers:,;The 
relative risk; not the absolute risk. I have to emphasize that 
very strongly. 

©. ad@understandsthat «eThetabsolutesriskseof 
course, nasmbigher =-—— 

A. Much higher, when you get into the smoking 
asbestos worker. Obviously, that has medicolegal implications, 
too. 

Onna Canstetakesyouttogpagerzi7) tabeley and Z 
Wantedetomacsk “oukabout one of your conclusions; and in the sec- 
ond full paragraph on the second column of page 21, you begin to 
talk about "uncertainty remains over the form of interaction," 
and you carry on; and then the sentence about halfway down that 
paragraph: 

tBithernmodeleti takerit;teithersaddative) or 
multiplicative] allows one to speculate that the 
dust concentrations in the Quebec mills in the 
early 1950s, before effective dust suppression was 
introduced, carried a lung cancer risk equivalent 
to heavy smoking whereas, at more recent concen- 
trations of around [one million particles per 
cubic foot], the order of risk may now approximate 
to less than one cigarette a day." 


Can you amplify on that a little bit? 
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Aue Wellpeit's*asdirect application“6£f thelequa= 
tions of risk -- relating risk of lung cancer to smoking, on the 
one hand, or to exposure, on the other. 

And I seem to think that -- I'm not sure if this 
was dealt with in paper 18 -- no; unfortunately, it wasn't. 

Q. Perhaps the most direct way to ask it: what is 
the order of magnitude of the risk that you're referring to? 

A. Well, what it boils down tO ,eas ammatten or 
10 fact wandewhyel was*looking for*it; becauseewhen I was*present=- 

Eigeenatspaper, 1. did, in-fact, Show a graph. I put on the same 
graph the relative risk of lung cancer in relation to smoking, 
on the one hand, and in relation to asbestos, on the other, in 
mines and mills. 
And, on that, by putting the two scales side by 
oo side, you could see that, within this industry, roughly speak- 
ing, what was the equivalent risk of so many cigarettes to so 
many particles, and@fibres, and it) is by reading that off thatyou 
Getethisssort of thing, 
I mean, what it does show is that the, again, even 
99 On Our very rough data, we get a perfectly good linear response 
of lung cancer to smoking in the asbestos industry. We ignore 
the amount of asbestos exposure and just plot the risk of lung 
cancer against smoking, and we get a perfectly linear relation- 
ship. 
If we ignore smoking and plot asbestos exposure, 
25} we get another linear relationship. So, by adjusting the 
scales, you can get the lines to coincide, and, therefore, you 
Can read off, if you like, the sort of equivalents of a certain 
amount of exposure to a certain amount of cigarettes. 
MR. LASKIN: Mr. Warren tells me that the tables 
that you were referring to are in tab 17. 


MRo WARREN: © 2 thaenkere'*s*tab=17/s=pageseoeand 6. 
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THE WITNESS: Yes; that's right. That's the one 
I started looking for. 

MR. LASKIN: Q. It would then be, do I take it, 
Conparingm@igures2 at page’ os as against figure 4 at page 3? 

THE WLINE SSS) A.  Fagure 2)-—— I'm sorry; i'm now 
lost -- oh, I see; yes. Well, there you have -- what we've done 
in this figure 4 on page 8 is to adjust the scales so that this 
Straight line satisfied both; we were BDlewctoeputeon 1tebotn the 
points for risk relating to smoking habits and the risk relating 
to asbestos. 

One aL See. 

A. So we can, therefore -- the limitation of all 
Chiseis, in this work, population == in this work population -- 
we can say, therefore, that the risk associated with -- let us 
cdkemrutty millon particles for Liftty years; that 1S equivalent 
EOMOnecem’LitonspartLocles Lor a, litetime -~ £or a working life- 
time; and that, then, becomes equivalent to -- that would then 
be equivalent to twenty cigarettes a day. Now, I think I'm 
Wrongmnere- w= loaneea to chink about this. I'm Sorry. 

MR. LASKIN: Well, since it's one o'clock, perhaps 
we'll give you the opportunity over the lunch-hour. 

DR. DUPRE: Dr. McDonald, is 2:15 a convenient 
time? 


Fine; we shall reconvene at 2:15. 


INQUIRY RECESSED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


DEREK WEST 
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THE INQUIRY RESUMED 
DR. JOEN CORBETT McDONALD, PREVIOUSLY SWORN, RESUMES THE STAND 

MR. LASKIN: I think we are waiting for Mr. 
Warren. 

DR. DUPRE: I think maybe fifteen minutes grace is 
a sufficient period. Shall we proceed, please? 

MReaLASKINe. Thank» you, Mr.) Chazrman. 

MR. LASKIN: Q. Dr. McDonald, can we come back 
to figure four, page eight, tab seventeen, which we were discussing 
just before lunch, and we were discussing it tne Le karo to. the 
conclusion that you expressed in the paper at tab eighteen, about 
comparative risks at today's exposure levels. Can you help us with 
reloiey ee We dbhal= ame) s hays 

THE WITNESS: A. I didn't immediately recognize 
what the lowest scale was. It is, what is shown there in millions 
Siepacerclecmperecubic) fo0turoretifty vears pas tne relative 
risk associated with a concentration at that level for fifty 
years, and therefore the statement in...is it... 

Q. Twenty-one, I believe. 

Rewaelwenty—one, swhich was to the seffoct iat acs 
ieCaMeetinds Che spo tase . a. 

Osbelt se s towards the yond... 

Te BOL ays MASTS 

Oem ao fer nemlastatul le panagrann tonm page Cwenuy— 
one. 

Dae GES. Yes. Either model allows one to 
speculate that the dust concentrations in Quebec mills in the 
early 1950's, before effective dust suppression was introduced, 
carried a lung cancer risk equivalent to heavy smoking. 

Okay, well that means that if we say that the 
levels in the 1950's were around about seventy million particles, 
that was equivalent, you can see on this graph, to approximately 


thirty-two, three, cigarettes a day. 
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A. (cont'd,) The other part of the thing is, 


whereas at more recent concentrations of around one million 
particles, and we now have difficulty in really looking at one, 
but one will clearly be equivalent to about half a cigarette 

a day...or shall we say three or four a week. This sort of 
thing sits not.to be taken™ Coo precisely, but it gives one a 
sense of the rough equivalents of the hazard relating to cypes 
of exposure. 

Grea DiadevouL .escearch demonstrate any relationship 
10| between smoking, asbestos and any other asbestos-related disease, 
and in particular I am thinking either of asbestosis or 
mesothelioma? 

A. In our studies of asbestosis we have never 
been able to demonstrate any association either way, in smoking. 

We have never been able to find any evidence that smokers did worse 
15) or better than nonsmokers in relation to x-ray changes or 
mortality, as far as I can recall. Certainly not x-ray. 

Functional changes, allowing for the cigarette 
smoking level, I mean there is no doubt that smokers have a 
less good respiratory function anyway. 

20 In lung cancer we have reviewed that. In 
mesothelioma, the information on that comes from our various 
case control studies of mesothelioma in Canada and...in Canada, 
Veallyeerather than, the United States =. in which we found no 
evidence that mesothelioma cases were related to smoking at alr, 
and I think others who have looked at this question agree with that. 
25| I think it is generally agreed that smoking does not seem to 
contribute to lung cancer. | 

Q. To mesothelioma? 

A. Mesothelioma, sorry. 

Q. I note in the epidemiological review article 
which you wrote, you refer to the work of Hammond on assessing 


the effects of cessation of smoking. 
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A. Yes. 


Q. I am wondering whether you or your colleagues 
have done any similar work with respect to the Quebec cohort? 

A. We have never analyzed that. 

Q. I wonder, Dr. McDonald, whether you are 
familiar with a paper that was written by Mr. Nicholson and 
some of his colleagues, that looked at a smaller cohort of the 
Quebec miners, the same cohort that you are, Looking ate Do 
ns you have any familiarity with that Daroiculareworke: 

A. Not close familiarity. I have looked at the 
data and it was presented at the same meeting as this paper 
HeErenOn. . 

Q. Paper seventeen? 

A. Paper seventeen. 

15 Q. I wonder if I might show you a copyof this 
article which is entitled, Long Term Mortality Experience of 
Chrysotile Miners and Millers in Thetford Mines, Quebec. 

Pe Wee lveres 

DR. DUPRE: Is this, counsel, a paper that will be 
in the exhibits that will accompany Dr. Nicholson next week? 
oe MR. LASKIN: It is, Mr. Chairman. I have some 
extra copies here for counsel. 

THE WITNESS: A. I wouldn't like to comment on 
it in any detail at this point, and I would need to cme bushie wahie 
further, but it is my recollection that the findings in this 
25 study were essentially the same as our own, in rulejeretsglicnissco 1h Selala Halls 
they were entirely compatible with the mortality experience of 
the entire cohort, 

Of course, his selection of the cohort, of the 
subcohort, was very different from ours. 

MReenAGHK ING Oe AS ti tindersStana it, ne took val 
men who were employed during the year 1961, who had at least 


twenty years seniority? 
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- 72 - McDonald, 1n-ch 
Ree ates ec Lou. 
QO. Then assessed them as of 1977, which I take 
Precoenewouldmciveraslatency sperl1od OLeat, least thirty-six vears 
fronetirscteexposures ls that. your understanding? 

Meee ves SeeLoET Snutedu 1 testhatssimplesbecause Lt 
wasmonlyeinsrnetLorduMines, andvitewas only in. ..lythink it was the 
Membersvor One particular trade union, if Torecall. 

(Ns NESE ; 

A. It indeed involved, I think, only two or 
three of the companies, so it isn't so easy for us'to establish 
exact comparability. But bear in mind that Thetford Mines is 
Wheremalleoun excessemoccality did occur, virtually, -and in 
long-term people, and the standardized mortality rates for lung 
cancer which he observed were quite compatible with our own. 

Peta nketnesOcierepoin tesco NOte 2s that he 
also found a very marked deficiency of mesotheliomas. 

O-yLYes; 

A. I think I have discussed this with Dr. 
Selikoti£son occasion and 1 don't think there is any important 
difference in these findings from our own. 

OQueineresare only one or twouthings 1 really wanted 
EPomralkeabout wim relation to the paper, and jl appreciate... ~f will 
WoOteCetmintOeanyecetallL with sit. 

I take it that yes, your findings were roughly 
similar if you took a cohort that had been similarly exposed 
POvedaw OnGspeLriod Of time. 

A. Certainly. 

Q. I am going to come back to mesothelioma in 
a little more detail in a few moments, but can I take you to page 
nineteen of this paper for just a moment? 

It would appear that the authors are there trying 
to deal with the low incidence of mesothelioma in Quebec, as 


opposed to their rather higher incidence in their own insulation 
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- 73 - {cDonald, in-ch 
Gmeccontld. se workerestudy, andl take it trying: to 
NM 


deal with the question of whether it is solely attributable to 

fiber type. Can I take you just to the last paragraph on page Ve By 

where the authors expressed the view that, "an alternative source 
of the differences may lie in the differences in 

Eiper size “distributions in) the three work 

environments," and carry on from there. 

Does that have some of the flavor of what you 
10 were talking about this morning, about how the fibers do change 
q@egticy cvCmteirougi aitrerent. processes farther away trom the mill? 

RN Gs. Sh echinkethis 1s quite right, that 
anytime we are looking at the effects of asbestos exposure we nave 
got to bear in mind fiber type, and the process, and the process 
because of the fact that it means that the asbestos product is 
15| likely to be physically different in different processes. 

Sorml would, without reading this, £ would guess 
that this is bringing up what would be, to my mind, a perfectly 
reasonable possibility that perhaps the difference could be due 
fomtherd1tterence in form OL the fiber, 

I think that has been the state of affairs, 

20 Peally until quite cecently where.. because there has been a 
marked deficiency of information on mesotheliomas in manufacturing 
industries. I think that the thing that puts the nail in this 
coffin is the fact that in the South Carolina plant, which has 
probably the highest risk of lung cancer yet observed, there is 

25 still virtually no mesothelioma. There is one case. 

So I think that removes that possibility, in 
my opinion. 

Q. In other words, what you are saying is that 
the nail in the coffin, you mean the alternative source 
explanation... 


30 Ree That at 1s purely a matter of the fiber being 
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- 74 - McDonald, in-ch 
mReee(concids)) ditrerent, iit*you like, that the 


insulation workers had more mesotheliomas because the fibers were 
different, the chrysotile fibers were different in insulation 
work, and that might account for their high mesothelioma risk. 

My point would be that if that is the case, then 
why didn't the textile workers of South Carolina have a very high 
mesothelioma risk. 

Ones DomlL take it then the conclusion is, and we 
may develop this in more detail ina few moments, but the 
10} Gonclusion is that fiber type has a very definite effect here? 

A. I think that's inescapable, frankly. 

Q. I take it...the Dement study has already 
been marked as exhibit number four in these proceedings, and I 
take it you refer to the conclusion which TomlLOunderrognt near Ene 
Pe end of the paper, to the effect that only one of one hundred and 
ninety-one deaths in Dement's study was attributable toe 
mesothelioma? | 

oeg) NMS 8 Hee 

I can say that a much larger study than Dement's 
has been done in the same plant, with the same result. 

20 Q. With the same result? 

A. Mmm-hmm. Still the same one mesothelioma, 
the same one. 

Q. Still the same one mesothelioma? 

en Ss 

Oem slecathierethadtets=berng, done independently 
a Bye VOUG WLI 2 

eee Les. 

Oem issitpeis that study likely to be available 
fouspublication. GLedisocusstone 

A. Well, a preliminary report has been made public. 
This is a study which has...she has studied three Amer CanmpL ais, 
one using chrysotile only, which is this one; another one using 


pretty well chrysotile only, but inva friction plant; and another 
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Neen cont d,s = sonesusingse chrysotile, amosite and 
crocidolite. The two chrysotile plants have only got one 
mesothelioma between them in a very large series of deaths, whereas 
the...I have forgotten the exact numbers, buteLt Seei gntecn, OL 
twenty mesotheliomas in about half the number of deaths in the 
Crocidolite: mix. 

OpmeWenl certainly slook forward to hearing about 
that in late August. 

Dowletakeultinea general way Ehatelpleea ve uson 
10| McDonald's work in the South Carolina plant produces the same 
kind of general conclusions as the Dement paper Pmeexnibit. f£our? 

Meee es ewitheati- 1ts problems. 

CeeeWithiealiy its soroblems- 

Ree eS’. 

Q. The one other matter I just wanted to touch 
Me on in relation to the Nicholson paper, is at page 15 of the paper, 
apdeiiepacrticular stable, four. 

As I understand it, Nicholson attempted to correct 
death certificates by going behind the death Genel cace > 

A. Mmm-hmnm. 

20 Q. Which is a method you Gidn tb employ; and 1 
take it one of the reasons is that that affects the comparison 
thatmyou,VvengoL. 

ReENOMEWenC Ldm@employ elt ,mteO, but we didn ft use 
the data because it would not allow...you would not be permitted 
to...if you correct your death certificates Tie tie el Ghtsor pOuUner 
25} information, you cannot use the figures from national or 
provincial death rates, because they are not based on correct 
Geatnecertiticates:. | 

@. You get an invalid comparison? 

A. Well, we did do the same thing to see what 
would be the effect. 


Q. Did you..the one thing that struck me about 
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ee) On McDonald, in-ch 
Oe. (cont! d, )ietablesitourcand Nicholson's work, was 
that in his cohort, which was only some five hundred and@lonty—Lour 
people, he found a hundred and thirty deaths. The correction for 
asbestosis seemed to me to be fairly significant, from seventeen 
upwards to twenty-four. 

esl Wasnet aware of that... 

QO. As I read his paper I am just wondering, did 
you find any of a similar kind of experience when you corrected 
deathe certificates? 

A. We made no attempt to correct deaths from 
asbestosis. We made no attempt even to look at them. We were 
only concerned with looking at to what extent lung cancers were 
incorrectly certified, so we did look to see whether autopsy data 
would have added any significant number of lung cancers, or indeed 
removed some. There was a small change inthedirection you would 
expect. There were more cases foundmatsaucopsy. 

OeBeSULINOU ack. 

A. Not many. About half a dozen, or something. 
ie ponky tas, lute paper. 

No ,ubut-iedon’t know, Deawasn’ taware that they 
had looked at cause of death due to, ascribed to asbestosis and 
corrected that. I would think that would be quite a dpi ricune 
operation, and I don't know how they did that. 

DR. DUPRE: May Iask a question, counsel? 

MR.» LASKIN: ) Sure. 

DR DUP RES be DOletakecrityumbr., iNeDonald, that 
you were just saying that you did not look at any of the asbestosis 
deaths, for example, in terms of the way they are reported in 
tab eighteen? For example, if we look at tab eighteen on page 19... 

THEaWLITNESScenlSethissinutne-.-~mpages 19,7 .yes. 
Pneumoconiosis, twenty-five, twelve, twenty-seven cases? 
DREEDUEPREGUmvesctemdum lookingeat, tablegerght: 

THE WITNESS: Table eight, yes. 
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Dee DUPRE es Can ieask, thas? myvyou list, for example, 
under Cause of Death in table eight, heart disease? 

™Hba WLINESSice Yes. 

DR. DUPRE: You also list pneumoconiosis, which 
obviously would include all asbestosis cases? 

THE WITNESS: Yes. | 

DR. DUPRE: Now, in terms of the way that deaths 
are reported here, if an asbestotic died of a heart condition that 
- was induced by the asbestosis, do you know here if that death 
would have been recorded under pneumoconiosis, or would iia have 
been recorded under heart disease? Or would you just take 
whatever was on the death certificate? 

THE WITNESS: We don't take what's on the death 
certificate. What you take is what the coder coded what was 
15| On the death certificate. I refer to table two, which perhaps... 
Pacge50.-.which) doesmgive’ the distribution of our deaths, of 
all four thousand-something deaths, by four thousand, four 
hundred and sixty-three deaths, by certified cause and ne 
International Classification of Disease Code, and we don't put 
any interpretation on that. In other words, what we get is 
AY Phesclassatrier, “thatitis, the Quebec...for the most part we used 
the Quebec government classifying person...to code these...and 
in fact we used the code as they were used in the Quebec 
Statistics: 

There are rules, of course, I think, which the 
25 coder should apply correctly...doesn't always, but should apply 
correctly. If I recall, for example, I think pneumoconiosis, 
which if it is mentioned as one of the causes of death, Wise take 
orionityae Doethink evenrbt tyoughave had heart disease due to 
pneumoconiosis, then pneumoconiosis would become the primary 
cause of death. Just as cancer tends to take priority over 
almost everything if it is mentioned. But there are rules, and... 


DR. UFFEWN: Does asbestosis have a code number? 
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% 435 McDonald, in-ch 
THE WITNESS: I think, as a matter of fact, 
you'll see here codes of five two three and Livestwo prourss.1 
can't remember offhand...I've got a feeling that asbestosis only 
comes into the next series of digits. I'm not sure about this. 

DR. UFFEN: It wouldn't take priority over 
pneumoconiosis, then? 

THE WITNESS: No. No, it would be a form of 
pneumoconiosis...I think...some people in this room would 
probably know the answer straight off, but I think that asbestosis 
will be five two three point five, or something, as opposed to 
five two three one, which may be silicosis or whatever. 

TemMenOceeicLesct tilts, but ws think tnat) s =the way 
it works. But no, it wouldn't. It would be a subdivision of 
pneumoconiosis. 

What I don't know is the difference, offhand, 
between five two three and five two four. I've got a feeling 
that five two three...one may be specified and the other may 
be unspecified, but I don't know. 

DRaeUEEEN : Ingothem words fpit; theyrare 
examining patients where they didn't really expect to fond 
asbestosis, could many of them be classified as pneumoconiosis? 
There having been no post mortem or anything else, they would 
not be identified as asbestosis? 

THE WITNESS: I think it's, sort of unlikely 
that that's what would happen. I think that if a case has 
an illness which is compatible with pneumoconiosis, the certifying 
physician will either put down pneumeconiosis general, orgif 
he has taken the history and found it was an asbestos worker, 
he may jump to conclusions it is asbestosis. 

DR. UFFEN: Suppose he wasn't an asbestos 
worker? 

THE WITNESS: This is a type of, I think that 


in practice the term pneumoconiosis is a very dubious diagnosis, 
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THE WITNESS: (cont'd.) because it gets diagnosed 
jin relation to what the physician thinks is reasonable. If the 
man...if he doesn't know that he has ever worked with dust, he 
probably won't suspect it. 

This could be one of the reasons why we find 
a very nice linear relationship for pneumoconiosis, because it 
may reflect directly the physician's conviction that the man 
was an asbestos worker, and the more certain he is that he is 
one, then he would be more likely to put that. 

I don't know that for certain. 

The rest goes with lung cancer. There is another 
SOLE OLeOlas  Enere. 

But I mean, the quick answer is, we used the 
certified cause and the cause as classified, but thse oe 
recall, almost all forty-six cases were, the word asbestosis 
was mentioned on the certificate. Not in all of them, there 
were a few where it wasn't. 

Bueeiiein, sbeteus say Neart drsease;, the WOLTQ sa: 
supposing the person was said to have dved=from coronary heart 
disease due to pneumoconiosis, I believe the way that would work 
is that that would be classified as pneumoconiosis. 

If on the other hand the classification...the 
certificate said, cause of death - pneumoconiosis, heart disease 
due to...no, heart disease...let's put something else...pneumonia 
due to heart disease, and on the third line of the death 
certificate - associated conditions, because there is an Opportunity 
to put associated conditions, they don't take DELorrLcy eso 
there would be death certificates in which asbestosis 1s 
mentioned as an associated condition, which does not get coded 
to them. 

For example, in several of the deaths due to 
other respiratory causes, the word asbestosis might be mentioned 


on the associated conditions. But if a physician did not sheieiesheyey es 
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THE WITNESS: (cont'd.) ipeinepart or the “changed 


causation, it wouldn't be so coded. 

DR. UFFEN: Would you like to move to tab fifteen? 

MR. LASKIN: Well... 

DR. UFFEN: There are quite a few changes.. 

MR. LASKIN: I will. I just wanted to ask just 
one more question on that. 

MR. LASKIN: Q. I noted at tab eighteen, page 
27 evOUE La Tsea. che possibility that there may have been an over- 
SS diagnosis of asbestosis amongst your more heavily exposed in your 
cohort. I suppose what I'm trying to do is reconcile that with 
what appears to be the findings of Nicholson, et al, on what seems 
to be an underdiagnosis. 

THE WITNESS: A, I can't comment. I mean, 1 
45| nave no idea what mechanism they used for saying this case ought 
to be attributed to pneumoconiosis rather than what was on the 
fede cerciticate, 

I suppose one way one mignt Consider terts 12 
you had somebody that the death certificate said heart disease, 
but on the death certificate, associated condition, pneumoconiosis, 
20| that perhaps Nicholson decided it shouldn't have said heart 
disease, it hould have said pneumoconiosis. 

Clemg BASES 

AMEL LE GeaematterteOreOD1Nn2On. 

Q. I think it would become a judgement matter. 

A. I don't know, I have really no idea. 
rid Omhopmandsitedoesn teappear —rom the paper as 
to how they did it or what they did. 

A. I wouldn't want you to think that we...that 
I'm contradicting what I've written...but I wouldn't want you to 
think that we would feel that maybe asbestosis...I mean, I think 
that this sort of bias would go so that there would be a tendency 


for persons to be diagnosed as pneumoconiosis if they had a clear 
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A. (cont'd.) history of heavy dust exposure. 
On the other hand, it is possible that there might 
be an underreporting of pneumoconiosis in places where they aekshaiae 
have that history. So I don't know what the net result.n- 

MR. LASKIN: Mr. Chairman, I wonder if before I 
move on, just to keep the record clear, I would mark this paper 
that we have referred to, by Nicholson, et al, as...I think the 
next exhibit is exhibit nineteen. We may have gotten out of order 
Bec hiem beginning. 

Miss Kahn tells me that the first two exhibits 
this morning should have been seventeen and eighteen, rather 
than sixteen and seventeen. 

DR. DUPRE: Does anybody here understand this? 

MISS KAHN: Just to review what we've done so 
farecodayetnen,sexnibitoseventeen sis Dr. McDonald's curriculum 
vitae, exhibit eighteen is Dr, McDonald's compendium of articles, 
this article by William Nicholson now becomes exhibit nineteen. 

MR. WARREN: I would like to make a suggestion, 
just for simplicity, since this is a reference to Dr. Nicholson's 
testimony and since it will be put in, why don't you) just refer to 
Pe wewhysdon t yousputein all ofsNicholson snow as nineteen, 
and then refer to this as nineteen A...just so we won't have it 
twice in the record, so we won't be citing to it in a duplicate 
fashion. 

IDS) TENE NEALE G The problem is that the Nicholson 
book is not yet ready. 

MRBUAS UN tml Cer SenOteready, but ate thinks to 
Samplityelty it eis Lem number el1ght on Dr, Nicholson's index, 
Brceletus reter 1t that way, and it will... 

DR IDUPREsoeltUrwill be tab etght when we eget 
the Nicholson exhibit. 

MR .CASGRAIN: - lt will be tab eight then? 
DR. DUPRE: It will be tab eight in the Nicholson 
book. 
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MR. WARREN: Could we take just one additional 
step to make it clear when we refer to it in the record, to put 
Nicholson...give Nicholson number nineteen right now, so that 
this becomes tab 8, so that when this study gets referred to from 
here on out, it's clear what it is. 

MR. LASKIN: Fair enough. 

MR. CASGRAIN: I think it is also important to 
make sure that this study is not annexed to Dr. McDonald's own 
10 Study fang it seems prior to that as if the two were corresponding, 
which is simply not the case. 
| MR. LASKIN: Not at all. 

MR. CASGRAIN: On which I may have some questions 
myself from Dr. Nicholson, by the way. 

DR. DUPRE: So what we were discussing then, when 
15| we were discussing the Nicholson paper, was exible nineteen, 
tab eight. 

MR BASKINs= COLrect. 

DR. DUPRE: Thank you. 

MR. LASKIN: Thank you, Mr. Chairman. 
ste EXHIBIT #19, Tab 8: The abovementioned document 


was then produced and marked. 


MReMDASRIN= (O18 Dr. McDonald, . believe: the 
comment that the Commissioner, Dr. Uffen, raised, wished to 
95| Pursue, related to your article at tab fifteen, which 2s entitled, 
Mortality After Long Exposure to Cummingtonite Grunerite. 

I don't know whether I've read this article 
correctly, perhaps you can help me. Is Pebeni nNomcuisedt tcl 
that there may be other mining operations, mining operations other 
than pure asbestos mining operations, such as iron or gold, 
that when mined will produce fibers that are asbestos-type fibers 


or have the same inorganic properties and may have the same kinds 
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Omen cont cd.) =» OLsnealtn eftects. © le ve put that 
rather crudely, but I think you may understand the thrust of what 
ipmetnyingeco gethats 

The reason I ask it, and I'm sorry to make this so 
longrebutethe Teasonet ask it is, of course, Ontario has at the 
present time no pure asbestos mining, but Ontario certainly has 
a fair bit of gold mining and a fair bit of other kinds of 
mining, and I suppose my question is, is there a problem=in* those 
mining operations? 

THE WITNESS: A. What lay behind this particular 
study was the issue, really, of what is asbestos. It arose 
over the question of the mining of iron ore in Minnesota, which 
for the last twenty-five years or so now produces a very 
significant proportion of all North American iron. I don't know 
What. proporetonpiteyrs,sbut 1t*s avery big proportion; and the 
particular mineral which is used for the extraction of iron there 
has quite close relationships to amosite.©©°I really hesitate to 
discuss this in the presence of a man who knows about minerals, 
but the whole trouble is that asbestos really mineralogically 
doesn't mean very much. It is really any fibrous mineral, 
fibrous silicate I think probably, fibrous mineral, f£rbprous 
silicate, which is commercially used. There is the element of 
commercial use that comes into the definition of asbestos. 

So the iron ore of Minnesota is certainly not used 
for its fibrous quality. Indeed, the question does arise, what 
is.a fiber. It is often sort of conveniently glossed over by 
saying that anything that is three times longer than it is broad 
Hhist EL Seielehay 

Well, I'm not knowledgeable enough to enter into 
that discussion, but certainly there is an awful lot of difference 
between the chips of the mineral iron which get produced, and 
asbestos as used commercially for its fibrous qualities. 


Nevertheless, for example, in the deposits in 
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A. (cont'd.) Minnesota, there are pieces where there 
VomecCrUlLyecl Lous materiale which i thank is probably indistinguishable 
from what the South Africans call amosite. 

5 Now, there was a lot of concern, and you may recall, 
in this area, which arose mainly because of the contamination of 
Lake...whatever it was. 

Q. Lake Superior. 

A. Lake Superior, by the tailings from the big iron 
mining in that area, andsasloteon concern that this material might 

WN indeed carry the hazards of asbestos. 
Q. Was one of the things you were Eryingatos.do gin 
this paper to find out whether that was the case? 
ReeaYeas in parts iLnfpaLre. ‘The thing was that 
we were interested, on the face GEeit, inthe» typeof mineral 
15 that was being pushed into Lake Superior...and Tm not trying. to 
defend putting it into Lake Superior at all, or into the air around 
those parts...it was simply that it did seem inherently unlikely 
that this was very similar to the kind of asbestos fiber that 
was causing cancer and so on. 
Now, the trouble was, there wasn't any easy way 
20 of investigating that in Minnesota, because they had only, been 
operating for twenty years and therefore we didn't have a 
population that we could look at to see. It was LOOMSOON tOsee. 

There had been...the Netional Cancer Institutean 
the U.S.A. had been doing some work on this and looking for 
evidence of any excess cancer mortality in those parts. I think 

oe so far, negatively. 

But we did...it was brought to our attention chat 
there was a mine, quite a famous gold mine in South DakOtawant ne 
Home State Mine, a most romantic place...which had been working 
for a hundred years and where they Pntactml cokedu fou ther gold 

30 through an ore, this cummingtonite-grunerite Stiit Sewn relics 


extremely similar, as IT understand it, to the iron ore of 
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A. (cont'd.) Minnesota. Again, the same sort of 
problem, so that in this gold mine there are certainly chips and 
pieces that are longer than they are broad,and that might.meet some 
sort of definition of fiber. There are even small areas where 
there is truly chrystalline, fibrous material such as might well 
be classified as amosite. But it's very small amounts. 

Okay. So atleast we had the Opportunity, toptarke 
a working group there, that had had this very long exposure and 
really had quite good records, to see whether there was any 
evidence of...well, to see what their mortality experience was. 
Somthatucewiatmic, DOLLS cowl CO. 

Of course, if this kind of material carried the 
sort of hazards of fibrous asbestos, the health implications, 
industrial implications of this would make asbestos look like 
nothing. This is an enormously important...so I’m told....something 
of the order of half the iron of North America is produced that 
way. 

Well, sufficient to say we did look and we didn't 
find any important excess of lung cancer, and we found one 
possible mesothelioma. There it is, that's where the thing 
stands. 

I may say that there was a bit of controversy about 
all this because the National Institute of Occupational Health 
Bndesatety in) the U.c—eladsdone a. smal 1. Soucy wiichagave. a rather 
strong positive answer. There was some, in my view, 
inconsistencies, and there have since been contracted to 
somewhere in California, a much larger study of this population. 
I've seen the preliminary results of that, which I believe are 
exactly the same as ours. 

However, the industrial implications of this are 
enormous, as to what is asbestos. 

Q. I see you did find some kind of dust exposure 
relationship for pneumoconiosis? 


A. Oh, enormously so. You see, these men were 
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A. (cont'd.) hard rock miners. There is a very 
significant amount of silica in the air, and they have a very large 
excess mortality from pneumoconiosis and HuberculLOsis.8. ney fave 
5 the classical picture of a severe past hazgardetrom Si11c0sis .dand 
silicotuberculosis. , 

Q. I see. 

DR. UFFEN: This gives rise to the concern about 
whether pneumoconiosis would include asbestos cases, but not 
identified so on the death certificates. 

THE WITNESS: Yes. 

DR. UFFEN: In other words, people would thinkeeney 


10 


Areaworesitlicosis? 

PHEAWITNESS =) Yes; that's right. | This 1s quite 
right, and of course we get exactly the same kind of condition 
46 in reverse if a man dies in the Eastern Townships of Quebec. 

Tatil bercalled asbestosis. If he dies near this mine in 
South Dakota, he'll be called silicosis 

But that's one other reason, if you like, LoL 
Classityings chem as pneumoconiosis and not worrying about the 
Eine boinc. 

20 But, I may say that we do discuss somewhere here 
that the classical picture of silicosis is different from 
asbestosis. 

DR. UFFEN: The symptoms? 
THE WITNESS: Yeah. The symptoms, perhaps less 
so, but the actual distribution of £ibrosis in the lungs 1s) a 

- different sort of picture from asbestosis. TomenoOtuesey ind stnere 
couldn't be some overlap, but the Characteristiceprcture or 
silicosis is a much more intense, localized areas ot intense 
fibrosis. You don't tend to get that in asbestosis. You get 
a more diffuse pattern, particularly over the bases of the lungs. 

30 The.other point 1s, that...and it's Drought ouc 


in this grunerite study...that there is well-known the very 
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A. (cont'd.) relationship between silicosis and 
tuberculosis, so that aS you see here, the excess mortality is 
about half of it due to, ascribed to silicosis, and I should 
think a lot of them were also silicotuberculosis, really, and 
quite a lot to tuberculosis, probably with associated condition 
silicosis. And you have this interaction Of silica, and 
tuberculosis which doesn't seem to be present with asbestos, or 
if it is, not very dramatically. 

DR. UFFEN: On the first page, 271 of tab fifteen, 
in the introduction, righthand side below the summary, there is 
a statement that says, "These resemble amosite fibers in 

appearance and chemical constitution, although 

lacking their strength and SlaserCirycue Licey. are 
mostly less than five microns ogy AMehete hal ets 

THE WITNESS: Yes. | 

DR. UFFEN: Is that significant? 

THE WITNESS: Well, yes. I think the fac Umtia ce eney 
are short, on the one hand, will probably increase Probate tes 
of inhalation. On the other hand, the fact that they are short 
will perhaps be likely to reduce their biological effect. Such 
evidence as there is tends to suggest that it Ts) Longer 1bDers 
that have a bigger effect. 

DR. UFFEN: If I remember all the things we are 
Dbeingetaugnt, «1S it elive microns that's the limit at which the 
measurements are made for regulatory purposes? 

THE WITNESS: I think commonly, yes. 

DR. UFFEN: That's why you would use five? 

THE WLINESS: Yes. 

DR. UFFEN: May I proceed? Just a couple more. 

The next page, 272, again righthand side at the 
top, it's discussing the amount of such dust, and it says, 

"These amphibole minerals which are chemically and 


chrystallographically similar to commercial 
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DR. UFFEN: (cont'd.) "amosite, have been shown by 

Gillam © and coworkers, and Dement and associates, 
to be present in the mine. They reported that by 
analytical transmission microscopy, eighty to ninety 
percent of airborne fibers in the mine demonstrated 
an amphibole diffraction pattern...", etc. 

That seems to be quite large, doesn't it? Eighty 
to ninety percent of the dust was essentially amosite? 

THEO WETNESS: £m not “an expert Onmchnio, bute Leck 
this would imply that they are chemically Simrtargco amosite, 
rather than physically. I don't think x-ray diffraction would 
tell you anything about their structure. JI mean, you COU lan 
fact...you would do that by some sort of visualization. 

DR. UFFEN: But do we understand.-+.have I got it 
wrong..the very first paragraph, the TrieEroduction, 2 sald, that, 

'The process of crushing up the rock, the 

cummingtonite grunerite is turned into the RUSCOUSs 

form by virtue of its cleavage." 

Then we end up with this dust which is ninety 
percent equivalent to amosite. Riateimolies tome that its 
both physical, as well as chemical. 

THE WITNESS: Yes, I think that that would be 
BLlobably Not true. 

DR. UFFEN: But I interpret this correctly that 
this was the basis of the disagreement between your study and 
thems cudy Of Gillam and ;bement? Or were there other kinds of 
disagreement? 

THE WITNESS: Oh, no. The only disagreement was 
in the finding. This...what you just in fact quoted to me is a 
quote from them. We didn't do any studies of this kind. This 
is what Gillam and others reported. They reported that by 
analytical transmission microscopy.+.I mean, their reason for 


being concerned was that they said this is chemically similar 
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THE WITNESS: (cont'd.) to amosite, and wba(elexeyel a: 
think mineralogically the series has much /common, but what I think 
it all boils down to is that chemically it may be similar, but 
physically it's very different. I mean, most of the stuff was in 
fact the little cleavage fragments, little chips, you know, that 
donuiumlook satea bilGlikesagtiber. 

Now, having said all that, within the deposits of 
cummingtonite grunerite and so on, there are areas, small pockets, 
10 in which there is true fibrous amosite. But that would be a very 

small proportion of the total. It is just analogous to saying 
that in chrysotile mines that you electron diffraction on the 
dust, the serpentine dust, and say that's the same as the 
chrysotile. Well? itdisschemically identical, but it's, of course, 
physically completely diftterent. 
Ua DR. UFFEN: One final...is this the same Dement 
that has been referred to... 

THE WITNESS Yes, yes- 

DR. UFFEN: ..-.who just got his GOmgG Ga eer 

THE WITNESS: Yes, yes. 

20 DR. UFFEN: Thank you. 

MR. LASKIN: The author of exhibit DOM rs. 

THE WITNESS: Yes. 

MR. LASKIN: Q. May I turn, Dr. Mceponelda, —coO, tue 
subject of mesothelioma in a little more detail, and I take Tene 
one of the rather striking statistics from your own research 

25 was to the effect that in your very large cohort in Quebec, of 
over eleven thousand workers, you FoundseOndyjLl believe, eleven 
cases of mesothelioma...all of those workers being exposed only 
to chrysotile? Whereas in your gas mask worker study of some 
hundred and ninety-nine employees, all of whom were exposed to 
at least some crocidolite, although over a relatively short 


period of time, there were nine cases of mesothelioma? Have I 
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Q. (cont'd.) accurately summarized that? 

THE WITNESS: A. Yes, you've understated it 
actually, because even of the cases in the Quebec group they were, 
some of those cases had been exposed to crocidolite. 

Q. The other...another main conclusion which appears 
to emerge from your research is that comparatively, and we touched 
on this before, the incidence of mesothelioma Iie Oui COnOm@riels 
very much lower than InelnsulLacors, factory workers and so on, 
leaving aside Dement for a moment? 

A. Not leaving aside Dement. It is included, 
exactly the same as mine. 

Q. But you and Dement stand at the low end of 
the spectrum, as I understand it, Tete rmseOL i nCc1 dence 1ates 
and other cohorts seemed to produce a higher relative rate? 

A. No chrysotile Cohort has» produced a hoegh 
el cor 

OaenNOeCNry SOULE: CONOEt? 

Aw Les. 

Q. You have been kind enough to bring one 
additional article which perhaps we ought to have included and 
didn't. I wonder, because it's got such a well laid out table, nee 
I might show this to you. It's your article entitled, Mesothelioma 
as an Index of Asbestos Impact. 

DR. DUPRE: Is this exhibit twenty now? 

MR. LASKIN: I think...may we mark this as 
exhibit twenty. 

MR. WARREN: Excuse me, Mr. Chairman. I wonder if 
it wouldn't, once again just to be systematic, make sense to 
add this onto eighteen as tab thirty? 

DESBDULRE ea eri ght erASmyOUNDLe Lely, 

MR. LASKIN: Twenty-nine. 

MR. WARREN: Twenty-nine, I'm sorry. Twenty-nine. 
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DR. DUPRE: So this is not exhibit twenty. It is 
now officially exhibit... 
MR. LASKIN: It's going to be exhibit eighteen, 
tab twenty-nine. 
DR. DUPRE: Exhibit eighteen, tab twenty-nine. 


ope apeum es WG eee abelS abovementioned 


document was then produced and marked. 


MR. LASKIN: I'm going to let Mr. Warren mark all 
my exhibits from here on in. 

MR. WARREN: It's just so much easier to have a 
record that is consistent in its pattern. 

MRemLASK IN: =O. NOW, as. L Hnaders tana tt, Dr. 
McDonald, this is a paper which you gave at the Banbury Conference 
earlier this year in Coldspring Harbour. Thates PCOLEeCL 

THE WITNESS: A. Correct. 

Q. That was the conference, I gather, which 
collected together a number of people to deal with the so-called 
United States Estimates Paper. We have already heard from 
Dr. Enterline, who talked about the paper he gave. Was this paper 
given at the same conference? 

A. The same session of the same conference. 

Q. The same session. Ganevousjlusc tellus 
briefly, bearing in mind none of us will have read this paper, 
just what you tried to do in this paper? 

A. Yes. The background, of course, is that there 
have been attempts to estimate the COontELputIOnN, Of asbestos 
exposure to human cancer, particularly in the Uniled =otaces. 

One estimate which was, I think, presented by the Secretary 
of California, was very controversial in that itewace 7 lescal ac 
remember the exact figures, but it produced a very high estimate 


of the contribution of occupational factors to cancer, and in 
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Meee CONbed.)) meepaLULcUlare lOCussed.On.a number sor 
carcinogens, of which one was asbestos. I don't remember what 
esrimatemnesproduced;mout shallowe.  leteus Say itis on the order 
of thirteen or fourteen percent, if I remember, of all cancer in 
the United States attributable to asbestos exposure. 

Now, that was criticized by quite a number of people. 
So, at this meeting there were about half a dozen papers, of which 
ourswas one, which were attempts to estimate the contribution, in 
this particular session, of asbestos to cancer. 

Different people took different approaches to this, 
and it was such a very full conference that I_certainly 
wouldn't want to comment on the others, because I hardly remember 
Een mMeLoOokingutorwardstoureading their papers in’ detail, of 
which Dr. Enterline was one. There were, in fact, I think, half 
BmcOzenmand sit saworth noting that sthey iid, coverea range,of 
opinions. 

Opa cCanaeyOustellusSsabouL your approach. 

Roepe lnesdpproachbethate LAtook....thatemy owite and I 
took...was, we have been struck with the fact that mesotheliomas 
are fairly clearly definable. .1.don‘t mean that,they are that 
easy to ascertain and there aren't diagnostic problems, but they 
are rather dramatic tumors, universally fatal and fatal within a 
short time. 

We have been struck with the fact that in cohort 
studies of asbestos workers, you can look at the excess mortality 
from various causes...for example, excess deaths from lung 
Cancer, gastrointestinal cancer, whatever you look, asbestosis... 
and also look at the mesotheliomas. Almost by definition, the 
mesotheliomas are taken to be excess, because in most cohort 
studies you would not expect any important number. 

If you look at the cohort studies,and the table 
which I think I really would wish to mention, to look at perhaps 


later, is a table in which we tried to bring together and summarize 
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A. (cont'd.) the results, of all known, of all 
available cohorts. 

Opmelothinkeitesmatepagewtive,sineticaarricle, anyway. 

MemeThnaticer ont wm leth inte chesesoarce stl ll proofs, 
so they haven't probably got a page number yet. 

What we did was to look at the ratio of mesotheliomas 
to excess mortality from respiratory cancers and digestive cancers. 
Although there is a fair range, in fact for quite a number of 
studies the range is not a very wide one. So that, for example, 
there is very...most excesses of lung cancer will lie in the range 
of about, for every mesothelioma, about one to five lung cancers. 
And for every mesothelioma...I've forgotten what number...but a 
smaller number of gastrointestinal cancers. 

So what we then did was to use that information 
and say let us look at the best available estimates of the 
frequency of mesothelioma in North America, and let us apply, chose 
ratios and thereby estimate roughly how many excess respiratory 
and gastrointestinal cancers there probably are as well. 

Q. What was your estimate? 

A. Well, our estimate...we can either present it 
in a horrifying way or a nonhorrifying way..-we can say that our 
estimate was that in males, our best estimate was about one 
percent, one point four percent was our best estimate of the 
proportions of these cancers, including mesothelioma, attributable 
to sbestos exposure. The more horrifying way of looking at Le, 
that means about four thousand deaths a year at the present time 
in North America. 

Of course, that nas tolbe put against the fact 
that an awful lot of people die from cancer in North America. 

So about one point four percent. 

With a range...our range went from point five 

percent to two point nine percent, and I would say that overall 


we were tending to somewhat overestimate. I mean, I don meter cit .rc 
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A. (cont'd.) when in doubt, we put LCOUpye Lets 
PutelC ciate way. 

Nevertheless, I don't think it's a bad estimate. 

The important issues, I think, are that the five 
other papers which estimated the same tChingpbyeall Ore themequite 
different methods, the range of answers was very similar. 

Q. These are the other papers at the Banbury 
Conference? 

A. The other papers, of which Dr. Enterline's was 
one. 

One of the reasons which attracted us to this method 
was that the other methods nearly all are based on Lrying) tO 
estimate how many people are exposed to asbestos, anda thatcLs 2 
Venvecttricult eating. to do. “ihe original, what I would call 
erroneous estimate, was, I think, based upon taking what was 
a sort of maximal figure of exposed people...not an INCOLrect 
figure, I mean what proportion of American workers in the course 
of their work are exposed to asbestos... but of course their range 
of exposures was enormously variable. But what they did then was 
essentially to apply the experience of insulation workers to that, 
and that, not surprisingly, gave a very high estimate of the amount 
Orecancer. 

Howevery lees sutetciente to Say, chat there was, I 
think, fairly general agreement at this Meeting, Ob those pPpresenc, 
that this is around about what was agreed. 

Q. Can we talk for just a moment about some of 
the ascertainment problems with relation to mesothelioma? As I 
Mmnderstands1ct, LC was not part of the International Classification 
of Diseases until sometime in the 1960's. Would that, hugh Aieibae 
professional opinion, have atftected your diagnosis of the 
incidence of mesothelioma in your cohort? 

eee GamCOnO TL 

Omer CS. 
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RoNOe NO.e Because we didn’ t...1ndeed I 
wouldn't say that the problem of coding has any great effect 
on ascertainment. Not coding as such. The problem of 
ascertainment really depends on whether people suspect there 
might be a mesothelioma, and you done esUSpDe Cee bal teyOusdOn Lt 
believe there are such things. 

So, I think that would not be the problem ge 
our cohort, and I don't think we would have been affected in 
that way because we really reviewed all our causes of death as 
carefully as we could for any possible evidence that they were 
mesotheliomas, you see. Because although I have said earlier 
we never corrected any death certificates for the general run of 
deaths, for mesotheliomas we didn't apply the national rates. 
For mesotheliomas we sort of went through all suspected deaths 
and looked to see if there were any mesotheliomas, and worked on 
the principle that if there were any, they were in excess. 

Q. How did you do that? Did you go to the autopsy 
reports? 

A. Autopsy reports. But we also had another source, 
and that is, as you probably are aware, since mid-1960's, end 
of the 1960's, we have been trying to ascertain all mesotheliomas 
from pathologists in Canada, and so we had got, Tada LON. EO 
what you might call following people to see what they died of, 
we also had all the known cases of mesotheliomas notified to us 
from pathologists. There is some evidence that in Quebec they 
overestimated. 

Ovuetenotedethat,sbut tealsopnoted another 
conclusion of yours in one of your earlier papers that on a 
general level you felt that pathologists were underestimating, 
overall, the incidence of mesothelioma, and I think the figure 
you used was about fifty percent? 

A. Yes. That was our opinion. 

Q. Do you still feel that that's true today? 
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APeLese probablye 
MRE LASKIN: <b think #Dr. Mustard has a’ question. 
DREEMUSTARD-smGanna ask asquestion forgclanreication? 
5 What data do you have about the proportion of people dying of 
what was thought to be cancer, that are autopsied? DOT ald 
Canadians who die of cancer have autopsies? 
THE WOINESS:) By NO means. 
DR. MUSTARD: Is it not possible then that 


mesotheliomas could be missed because post mortems are not 
eS carried out on everybody who dies from cancer? 
THE WITNESS Yes, definitely. 
DR. MUSTARD: You have no idea of the proportion? 
THEOWETNESS: 92 thinkithempresent»ratescin cancer:..in 
people who are certified cancer in Canada, I think the proportion 
15 is around about twenty-eight percent, but I'm not absolutely sure. 
It's higher for cancer than other causes.s It) may be even higher 
Phanuthate wlewouldslikersnotice ofvthat question. 
MReBPLASKINGwTOomabDO l@takestterairiy that tChe)magor 
expilanationmGnateyoul putefonwardatorethegdifferences in incidence 
of mesothelioma is fiber type? 
20 PHEAWITNESS:enhAt oveScueves.)tlewasetrying to think 
whether Iawould wantetorputeanythingein forefitber process. tI 
Cont t thinks. woulde @2ethink 2tescaliletiberotype:. 
Gem insyoOUr opinieneisms co themoactntharechrysotile 
is less hazardous in producing mesothelioma alone, or is there 
be also a differential in terms of latency period involved Desay 
In other words, could it be that we are going to 
see more mesotheliomas from chrysotile in the future, and Lees 
simply that there is a longer latency period? 
Ae ol thinkvates veryauniikely® alethanksthe-range 
Opmeadne Dolnteofefactelethinkethatya tacouldjbeuthat mesotheliomas 
30/ wil turn out to be even more frequent in the crocidolite cohorts 


when they are followed up as long as the chrysotile have. 
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CC ONT Ue) Peele OO pte Chik el tas ethace way, -aLOund, 
frankly. 

I mean, I think one has to bear in mind, for 
example, in the gas mask workers, they haven't been followed 
anything as long as the Canadian miners and millers. 

Oe Are: yOu Continuing tO 2£ollow that cohort? 

Ae NO. 

One NOs 

Ae eThal proved a very dirricult cohort to follow 
at all. There was a lot of opposition to us doing it. 

Oe if take it you accept the proposrtion that 
chrysotile asbestos can cause mesothelioma and it's Siioy clat 
tne incidence as much smaller...it’s a much’rarer event...or do 
you take issue as to whether chrysotile asbestos can cause Polat 
Syl, 

Reeeele on tewantetoetakestssue wich it. -lethink 
I would be perfectly content to say that it may well cause a 
small frequency of mesotheliomas. But having said that, I know 
of no evidence that it actually causes any. 

That's taking an extreme view, but if I were to 
say where is the evidence that chrysotile itself causes 
mesothelioma, I don't know of any good evidence. 

Q. In terms of the cases in your own cohort, were 
you able to trace most or all of them to some exposure to 
crocidolite? 

Kean ON Ooms NO MnO a INOG- dtsall.  alhesmajor, ty. 
have only a history of chrysotile exposure, so you see therefore 
I'm saying the majority, let us say of that cohort, and I elayel Ge 
remember the exact figures, say there were ten cases in males, 
Methigiken tiree or four there was history Of a Crocidolite 
Contact. But for six or seven, there is no such history. 

But we then come up against two problems, that 


people do not know what they are exposed to. I was bold, scot 
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A. (cont'd.) example, that in the chrysotile mills 
it is pure chrysotile exposure. I can remember on my Libpstevisit 
Pomonesocethesmilils » .theremwaseassack.of. crocidolite,in one. corner. 

Now why was it there? It was there for laboratory 
work. So that one...you can't say that those people were never 
exposed) to. croc1dolite, yand my impression is that a very small 
amount of crocidolite can go a long way, unfortunately. 

The other thing is that if you subject a population 
to very intensive scrutiny, which we have done, you then come up 
against the problem of how many mesotheliomas would you actually 
expect in that population, subject to the same level of scrutiny. 
I think the ordinary frequency seen in the general population 
is probably a fairly substantial underestimate. 

I'm just taking the devil's advocate position here, 
that if you really tied me down and said can you prove that 
chrysotile causes mesothelioma, I couldn't. But on the other hand, 
in chrysotile miners who, on the fact of it, do not have any other 
exposure, there are cases. 

I suppose the other way on is to say, I would be 
surprised if there weren't, because after all, even though 
chrysotile fiber may be by and large the wrong shape, I would 
expect some of it was the right shape. 

Another point to remember is that even chrysotile 
miners are not only exposed to chrysotile, nor to asbestos. 

There is an important contribution of tremobile, fibrous 
tremolite in the Canadian mines, and fibrous tremolite is an 
amphibole. 

So, you, know, ,-& don't know 1f£ Ghispmlsman, aweully 
fruitful argument. I think what we can really say is that there 
is a very low frequency of confirmed chrysotile-proved cases. 

Cpaeeteet SR Cept et hateone pOtmaa) Usot CU ato tepOlne 
of exposure to matters like tremolite...I take it one of the 


studies you carried out involved Dr. Pooley, whom we heard from 
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Q. (cont'd.) Mr. Berry did some work with him in 
looking at fiber tissue in the lungs. I wonder PieplecOuULC Stirs. 
of all take you to your epidemiological review article, which is 

5 tab twenty-two, at page 593, in table one. 

Remetneepage again, Please? 

Gum OS lam esOLLY br a MicDOnald. 

ees. 

OmmeeDCuletake i. wecnatethatetable lat the) bottom 


here is part of the work that Dr. Pooley did with you? 
10 


A. Yes. There is...this is the preliminary data. 
The full data is not published. 
QO. Is the full data what appears in tab twenty-four? 
Deen ac Serlgntss ll thinkssoO. “Justead minute. 
Tiaceseri ght. 
15 Q. I suppose perhaps the clear table then perhaps 


is table one at tab twenty-four? 
Reet ha nikeisO’. 
OPEN CULCeUEbomrateing ui teratrlyetia leone sof 
the conclusions of this study was the fact that...or was the 
proposition that amosite, as opposed to Crocidolite, may have 
20| played a rather important role inthe incidence of mesothelioma 
in the United States? 
Repel ethinkethatus fone lor thie implicationsshere. 
I think one should also bear in mind the reservations that must 
be applied to this sort of study. I mean, LneooLecawiaterLt 
$6 shows is that if you compare cases of mesothelioma with Controls; 
and look for mineral fibers in the lung, dried lung tissue, of 
cases andcontrols, and you identify them as Dr. Pooley did, and 
you count them per gram of dried tissue, what you ieabiq(sl whol take, 
difference between cases andcontrols in the amount of chrysotile, 
but you find an appreciable excess of amosite, and excess also 
30 of crocidolite, and then it fizzles out into small numbers. 


Now, the reservation is, of course, to what 
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A. (cont'd.) extent does tissue examined at death 
reflect the exposure in life. 

Q. What is the concern or what are the concerns in 
that? 

A. Well, it is known that chrysotile is less stable 
in tissue than the amphiboles, so that no problem, we can say, 
right, this probably does reflect the history of amosite and 
crocidolite exposure fairly well, because this 1s very resistant, 
these are resistant fibers and they stay there, woleh.oL COUrSe 
could be a factor of why they cause trouble - they dG7stay tiere. 

Perhaps the chrysotile has been dissolved out and 
we've lost the chrysotile effect. And I think one must still say 
we can't with conviction counter that argument. 

On the other hand, there are a couple of factors 
which give you some confidence. One is that VOU ll NOtrce sthat 
in fact there is very much more chrysotile in the lungs than 
amphiboles, so even if it has been washed out there is a good 
deal more chrysotile in the lung than amphiboles, both cases and 
CONeLOls. 

The other point is, in another paper Which -2don t 

know if you've got as an exhibit, but it was another paper given 
at the same meeting by Rolands and wife? 

Q. I don't believe so. 

Ree NO Mayen squOtc, 1 Le 

Ore Dye Ue eas. 

A. In that paper, what they did was to take, 
confine their studies to chrysotile workers, men who had been 
working in the chrysotile industry who hadelert the chrysotile 
industry, and then followed up many years later when they died 
to see what relationship there was between the chrysotile 
concentrations in the lung and their work history. There was 
not a brilliant correlation, but a quite clear-cut relationship. 


In other words, the people who had the heavier exposure had more 
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Oa McDonald, in-ch 

A. (cont'd.) chrysotile in the lungs than people 
who had the light exposure. 

So we have some support for thinking that when 
we compare cases and controls this probably doesn't simply reflect 
the disappearance of the fiber and the losstof the difference, 
but I don't think you can be absolutely sure Ofethatrandean 
awful lot more study is needed of this kind of problem. 

But that doesn't, nevertheless, having said all 
that, that merely says, Okay, we've no evidence in this study 
of any chrysotile effect in mesothelioma. It doesn't remove 
the fact that we have got a clear evidence of an amosite 
effects. Ase il said; there was a substantial excess in amosite. 

And this is not too surprising having regard for 
the fact that amosite was very widely used in insulation materials 
in the United States. 

Q. One other matter that appears frome aiieeor thys 
is that the amphiboles seem to cause, more often than not, 
peritoneal mesothelioma, and just accepting for a moment chat 
your cohort were in fact exposed to chrysotile, those workers 
cause pleural mesothelioma? 

Atte Rigaku: 

Q. Is there any significance to that? 

A. There is one piece of significance, because I 
think that one of the things it does do is to say Tieelooks as if 
chrysotile-related mesotheliomas are a bit different from the 
others. It looks as if they are pleural rather than peritoneal. 
Therefore, when I was saying earlier I don't know whether these 
cases in the mining industry are due to chrysotile, what was 
just described is some evidence that they are, because the very 
fact that they are of a certain type would kind of reflect that. 

I have recently been studying a thesis which has 
a bearing on this, if I may again quote? 


Os Sure. 
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A. This is a study in the United Kingdom of all 
cases of mesothelioma known to the Cape Asbestos Company. Now, 
it so happens that the Cape Asbestos Company have, eineaddit ron to 


their crocidolite use, which has been extensive, have also had 


some chrysotile operations. The first POInt is that, again, 
the old confirmation - all the mesotheliomas are in the chrysotile. 
plant...sorry ~ crocidolite plant...very fewrinethe OLner Ss. 


But what he also shows, and which I think is very 
interesting, there appears to be a relettonsilvueinetits) SLUCY 
between the heaviness of exposure and the site. In other words, 
the heavily exposed people have a high proportion of peritoneal 
mesotheliomas. The lightly exposed people, even to CGrocrdaolite, 
tend to have pleural mesotheliomas. 

Goma tev CUCouUldmimaqgines iS ethat  enere 1s certain 
potential for producing mesothelioma, that it takes a much higher 
Gosecmorschnysotile, sand that, therefore linere vation eos dose, 
chrysotile very seldom gets, even if it causes mesothelioma, it 
much less seldom gets to the point where it causes the 
peritoneal one. 

Tech inkmthi comic ti sioteanythingamore sthan,) 1 
think, if you like, speculation with some supporting data, but 
it could explain this. I think it makes sense. 

Q. Has your research been able to establish any 
dose-response relationship with respect to mesothelioma? 

A. I think other people have got later data 
than we have on this. For what it's worth, there was a crude 
relationship in our data, but other people have got evidence. 

In particular there has been the study done on the Nottingham 
gas mask workers, where they've got more cases and where they've 
made a careful study, and also in, again, the Cape Asbestos 


Company...maybe Mr. Berry mentioned it, but they have some 


7540-1171 


* 
tn 
’ 
— 
6 
= 


a - i! i ~~ wiePat? Hed ti J fa ry ye es 


ee rk team? €0f8e595 Fak BS Veo eC A! EM. a: ia 


— 


bi 
> tt a > 


+ 2baow ale Saeed. .2te? «@ Jef) ew fis 
“ a f ; . : 
Five oop evel @fgned"atie Win Cae rahe ” ma Ys a iz rs 
ities i 7 io ee ie : 
r 


ne nea oe ‘Wed eis By 
. = ea pte Re 
gee sk a . 


a O35 — McDonald, in-ch 


A. (cont'd.) evidence which is better than 


Ours: 
5 
THE FOREGOING WAS PREPARED 
10 FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
mG fig ae ss pa? : s/s ~ 
EDWINA MACHT 
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20 
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Q. What about non-occupational exposure and inci- 
dence of mesothelioma; are you finding any of that in your 
investigation -- are you finding non-occupationally exposed per- 
sons contracting mesothelioma, or, to put it more generally, a 
Low doser-—-= 

Aw, le chink? thes preliminary, pointes; are=all 
mesotheliomas attributable to asbestos? I think they fairly 
clearly are. So I think there's very good evidence that meso- 
theliomas antedate the commercial use of asbestos; that, almost 
for sure, there is a low base-line occurrence cf mesotheliomas 
due to causes unknown in the general population, and probably 
one which affects men and women equally. 

And if you look at the distribution of cases, what 
you find is that, as the rate for mesothelioma in a population 
goes up, so the sex difference increases, and so the proportion 
of mesotheliomas in that population associated with occupational 
exposure increases. 

So that, if you have a population which has a high 
frequency of mesotheliomas, then you find there's a lot of males 
and a high proportion of the cases have got a history of asbes- 
EOS eexPOsure:. 

If you go to a low-level community, such as a lot 
of Canada is, then you find that men and women are not so dif- 
ferent in numbers and you can't find any very good evidence of 
exposure. 

Now, then if we come -- so what we're really say- 
ing is that -- and I may say the situation is changing very 
rapidly. The data which we have suggests that mesotheliomas in 
North America are increasing in number by between five and ten 
per cent per annum; right? Again, not surprising, because this 
would be what you would probably expect in relation to use of 


asbestos. 
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A. (cont'd.) Now, my guess is that most -- and 
the other interesting thing is, this is only in males; there's 
no evidence of an increase in females. And what I think we're 
seeing is the asbestos contribution hitting mainly men coming in 
and increasing. 

Now, at some point or other, I suppose there'll 
be a balance between control of asbestos environmental condi- 
tions, so that even although, shall we Sava smOremis: used, se Dettcr 
expo... -- better control may balance that. 

And, again, Berry has made an estimate ‘of othis’. 

He reckons that the thing is going to flatten out, I think, in 
about 1990, or something. 

Soethempointatiemetry ing eamtl tasea,longyanswer to 
VOupechat | L think we have to acknowledge, Hinsteot Aube atiat wot 
all mesotheliomas, in my opinion, are asbestos-related. The 
situation will change in time and in place; there isn't any 
single truth. You've got to be much more sophisticated than 
that, if you're going to want to understand the situation. 

My guess is that now, in industrial cities, and 
particularly places where there's been a botwotdinsulationsand 
heat-trade work, you're going to have a lot of mesotheliomas, 
predominantly males and predominantly related to asbestos. 

OmerCan you, just help me; 9I'm not sure © under- 
stand why you say we're now -- with this fi venlromtengperncent 
increase per annum, why we're seeing the asbestos COneributions 
Is this the longer latency period? 

Am@eetethink tt! ssethetthirtye=-"eshalleweesay, 
twenty to fifty, yearly. 

OeBSecan iitakelyoueforsaemomentytosarticler26 —-- 
tab 26 of that, which is one of the recent articles that you ava; 
entitled "Malignant Mesothelioma in North America." 

Ameer esa 
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Q. And at page 1653, first of all, are occupa- 


tional groups A through E all occupational groups exposed to 


asbestos? 

Asm Yes. 

Open Andawhatyabouts F?2 

Al) No.» Wit .lerecall raght == Igneed_ton lookgit 
UpPpebUteitederecaliler ——sno,-just, agminute; ivmesOLrVa—-e) Cav ou 


really want an answer, Taldwhaves tOmreadsiit. witecanet remember: 
F will be defined somewhere. 

Onee lescevply,) Other wlistedr jobs, thought to entail 
asbestos exposure, and then a seventh group (QaOt unlisted 
jobs. 

Ae wiheat sea chtee ineotherswords, Eyeyes it 1s 
a category in which it was thought to campaign the possibility 
of asbestos exposure. These are essentially in descending 
erdergaandss-— 

Q. And G? 

PeugeGeisawhere thevaweresnotmtnoughtato be associ-— 
ated with asbestos. 

Oumesosthatetheresawere aghundredt and oneecasess or 
mesothelioma in North America between 1960 and 1972 resulting 
tron —vatmleastyecOttareasmyour knowledge; carries, you woenon- 
asbestos exposure? 

A. Yes. We've got a better estimate of this 
situation in this paper which you've already quoted in this Ban- 
buryereport, 1f£91 Can find it. On page 4, this’ makes an ana— 
lysis of the distribution of asbestos exposure in cases andi con= 
Prolsweebndscurestataustichan in London has calculated that’ the 
proportion of cases that would be prevented by removing the 
occupational exposure to asbestos would be fifty-three per cent. 

We go on: taking into account possible errors in 


the data, and uncertainties, we believe the true jabato) ela peqeemep ela ane 


7540-1171 


—nhe ce stem Shy . 6 ones a) uae pa noe? t- ae . ISGe 
- Son Biro wh eae “nied «GET ASA 30 e tebe a ip 
awit dys ciet a Bae aah som ie 1 aia a 2 aves 
ary alvona’s Ye Osinsy ae a hag kee re 
Thad yy gaeleeygsss bt he Gay 


Ten er es of 


(9 (ine say \ lie I alan Eree eg De PS 9.0 
as Aeneriges exoodr it atu sao. Ns Bidet & aorR 
"eotasden | . 
a5Y A 4 
ST dodde, taee Bar. --2g 1 
a eo \Seee T jdecn Liseeaa Bi’ Se - oe : 
ory - ogede aT 4o30n tin © 2aplson ©— "sl teceye os 2 tnd qQe 7 
jist Coat "RE> 3 J»? Sess of! ofss “I'D? .sbpipecam gaee viisen | 
2100 (aren font tab we. LEa@eis 


o a Fr P ~~ 
isan oO. ’ if edef. beter), maid). teen ry 4, 


buteging (2°45)  wdote iv eee 4 Sed? bes .. SUlogs Sere 


~eeav., >) .BeeewW *endoinl Ang sw’ Gea?,. aft 


ili: . | teiines Go AHBWOND) Rew 34 dorew at Vapeteg airs 
i) Vile ryageev £21 Sten! oticts =) ast iat Se 
~ Ene 
) teh J 
Fs syct ’ tid 2On Siaw Ves, e190" 2 + 5 
ice Seber 
'> geskeD ene bos Beaioude ates <9elr 20nd cH. 1G 


COL Bee 02719 _-efwged cel sowA Aggay: Apcemesies 

oe | i elties Sphaiwen icy 2s - sem Ge toma Sa» ~<z 
Ce *yacuns 

miitee 2Sote0 © Jagady/ Sh stl wah ‘Tt alee 

aid) et. besidy Yilee= ey oe Oy ipl Tay: aah te 46 


12 2703 As. Se ‘kmata) 4 
Od peeediaqorg ane an 


keys ke McDonald, in-ch 


Rem (contrd]) 'O7Z2;emightebe asuhigheastseventy 
per cent, and somewhat higher (about seventy-five per cent) in 
1974, which is the year we're focusing on. 

You will see from the way I've said that that we 
were tending, throughout this apnticale, to Say, when in doubt, 
Wee lleputeit) ups sOklawould guessothat;ean L975-- thiszis 
males -- that perhaps three-quarters of the cases in North Amer- 
ica were associated with asbestos, in males; whereas, ten years 
10 earlier, it would have been much lower. 

Both the absolute number of cases would have been 
lower and the proportion associated with asbestos. 

Q. Would have been lower? 

A. Yeah. Because the increase is due to the 
asbestos cases. 
i Q. You're not seeing any increase due to the non- 
asbestos cases? 

A. No; quite the reverse. The females are just 
completely like that, and no evidence of any increase. 

DREEDUPRES) dusteonmthis matter, Dr. McDonald, if 
20 I may go back to an earlier study of yours, which iSRatyhcabs3g 

there's a table at page 361, where you record the death of 
females, from domestic exposure, in that three females were 
associated with domestic exposure from an insulation worker. 

Can one take this as consistent with your more 
general hypothesis, that mesothelioma is associated with croci— 

25| dolite? 

THE WITNESS: Well, yes, I think you could; I think 
it is consistent with that. 

On the other hand, it does also bring up another 
very important point, and that is that the one form of non-occu- 
pational exposure, which looks as if it TSmamcLonitlcanterisk, 


30 
is domestic exposure in the house of an asbestos worker. 
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THE WITNESS: (cont'd.) When you were asking ear- 
lier, is there any -- what about non-occupational exposures, my 
feeling is that there's very little evidence of non-occupational 
exposure being related to mesothelioma, apart EromMerhismimport— 
ant category of the household contact. 

And I think it is known, from environmental stud- 
ies, that the dust concentrations in households can be very 
high and long-retained; the dust hangs around in furnishings, 
carpets, and so on. 

And in our studies in the Quebec mining area, we 
do have some cases in domestic contacts with mine workers. 

DR. DUPRE: And these are cases of mesothelioma? 

TobewlinN eos ees - 

DRE DUPRE-) Andidetakesit fromithisnysame page 2ol 
that, whensyou did this early»study,othe "73 study, that that 
one case that appears on domestic mining and milling would be 


one such case? 


THE WITNESS: Yes, it would. I don't know -= yes, 
ieewoul dae sls schatestatecs Lospelin «Lhe; minangisc > 

DR. DUPRE: Well, the table -- the lefthand side 
of the table says "Mining and milling." And then, under "Dom- 


there's one case. 
THE WITNESS: Yes; that's correct. 


estic,' 


DR. DUPRE: Have you made a study showing more such 
domestic cases? 

THE WITNESS: Yes. Indeed, it's important to note 
here that, when we talk about the eleven cases in our cohort, 
that that is’ not all the cases) in association with the mining 
industry. The cohort is only roughly half the employees of the 
mining industry, and we have got other cases who are not in the 
cohort. 


On the other hand, what we haven't got -- and we 
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THE WITNESS: (cont'd.) looked very hard for 
these -- is mesotheliomas in the mining region of Quebec; the 
only exception being cases in the families of miners. 

MR EASKINmele Want you Sto) goeto=tabv26,7 “page 
1653 and 1654, because I think you deal with precisely those 
two points. 

THERWETNESS = 1¥b MmuSOrry ewhtich’ paper *is 1t? 

MR. LASKIN: Tab 26, page 1653 and 1654. This is 
10 the same article, on malignant mesothelioma in North America. 

1653¢7and #1654. 

Ov enmitakeritwourdedl with, Worst; home exposure 
and then neighbourhood exposure? 

THE WITNESS: A. Yes; two male and six female 


cases. They were not all mining cases, I don't think. Oh -- 
Uy over the page, yes; three cases and one control. 

Mins tcases tand Forwl tcontroly *theltelothing 
was that of a Quebec chrysotile production wor- 
keres..." 

Q. And then, coming on to neighbourhood exposure, 
20 is that -- is the reference there the subject you were relating 


to the Chairman just a few moments ago? That is, you looked in 
the area of Quebec and couldn't find any neighbourhood exposure. 

A. Yes. Well, I think we've had some -- I can't 
remember our numbers; we also had some controls. 

May I also quote another small letter we wrote toa 

25} medical journal fairly recently, which I think has some bearing 

on this; and I think it could have importance, because it has 
been suggested that possibly children are more susceptible than 
adults. 

Q. Well, I was going to ask you something about 
that 

A. I don't think we've got any evidence that they 
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A. (cont'd.) are, but, nevertheless, this may be 
relevant. Here we have it. 

This is a letter to The Lancet on November 17th, 
1979, in which we were commenting on the question of -- somebody 
had written an article about there being some relationship 
between latency -- the latent period and age, and I can't remem- 
ber now the argument exactly, but I could go over it. 

But one of the things we POLntOUteS mLr elamay. 
quotes 

"we have some evidence that indirect occupa- 
tional exposure in the home may account for some 
of these younger cases. 

"In epidemiological inquiries based on cases 
ascertained through pathologists, five were in 
persons whose fathers had been asbestos workers. 
Death in these® five occurred at age thirty-one, 
thirty-two,” forty-two, forty-two, and fifty-one 
years." 

So the age was’ tending to also point to the importance of the 
childhood exposure in the household of an asbestos worker. I 
don't know whether all these were Quebec cases; I'm not sure 
they all ’were .. But) they were®--"mostvof them were. 

Now = thatedoesn t throw any Light on whether 
there is increased risk in childhood; that merely says, there 
were cases in children and these -- I mean, that is to say, 
there were cases in young adults who had the opportunity of 
exposure in childhood. 

Q. I take it -- because it is a subject which is 
of some concern here, particularly in relation to children being 
exposed to asbestos in the schools, do I take it that -- well, 
let me ask you: are you aware of any evidence, one way or the 


other, on the susceptibility of young children? 
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ne.  NoweeAndsilethink Miverseentinsyoury list that 
you'll be seeing Mr. Julian Peto later, and I think Peto has 
been making a study of latency in mesothelioma in relation to 
age and has found no relationship between age and latency. 

Now, that does not mean that there's no difference 
in susceptibility, but it would tend to suggest there wasn't, 
because, if there were, you would probably get some change ary 
Pacency ye OGemlgnt. do. | 

Of You'dvexpect torsee’it earlier? 

AmeaeYousmioht; sandahevdidn ' tefind any: =*Butrhe can 
probably answer that better -- I mean, answer Pope cre r rt vale. 
ean 

MR. LASKIN: I've got about one more topic to 
cover, Mr. Chairman, and I don't know whether you want to take a 
quick break now for about five minutes. 

DR. DUPRE: Just before we do, I was wondering, as 
Dr. McDonald's last remark washed over me -- I just want to make 
sure that I understand the point that you made. 

The point that you made, does it boil down to EhLS, 
Dr. McDonald; that there is no evidence that you know of, from 
epidemiological studies, that would indicate that the lungs ey 
young persons are inherently susceptible to asbestos-related 
disease? 

THE WITNESS: I prefer to confine the observation 
to mesothelioma, because I don't think the lung cancer and asbes- 
tos question is really a realistic question in relation to chat 
dren. 

But, obviously, the mesothelioma issue is a ques- 
tion of possible importance. On that, I know of no evidence 
that children are more or less susceptible than adults. I sup- 
pose the evidence tends to suggest that they are, so Sargaseuct 


goes -- are equally susceptible. 
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DR. DUPRE: Shall we break until twenty past 4:00? 
MR. LASKIN: Twenty past. Thank you, Mr. Chair- 


man. 


INQUIRY RECESSED 


INQUIRY RESUMED 


MREULACKIN:: @Dr.=McDonald;, "can? lturn®to another 
topic, just briefly, and it's really the topic of ordinary 
environmental exposure. 

Now, I know that your own ParrerouLarwLescarch Was 
in the occupational field, but I wonder TEOTami ght draw on your 
professional expertise for just a moment. 

OW ean yousnelp us ateyallmon what we are looking 
at by way of the magnitude of the health risk to the public, for 
example, by way of exposure in problem buildings, to use a term 
-- for lack of a better word? 

What kind of a health risk do we have in schools 
that may have loose asbestos and involve exposure? Can you help 
Memon enact Kind or subject? 

THE WITNESS: A. <I'mean, it is certainly more 
than schools, isn't it? 

On, se Les 

A. Hospitals and public buildings. 

I suppose my approach to this Ispethiseis aepraze 
example of the necessity to establish the exposure-response 
relationship, because there's no way you're qoingsto, be sable: co 
Girectly measure hazards associated with the types of level of 
exposure which are sort of casual in that way. 

Now, I suppose you'll have gathered from) my Cons 


ments so far that I am very concerned about the capacity of the 
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A. (cont'd.) amphiboles (in particular, crocido- 
lite and, I suppose, by extension, probably amosite) to cause 
trouble as a result of relatively low exposure; and, Heh (ee beseskelie 
lar, mesothelioma. 

So I suppose that I would take a rather different 


view of any casual environmental -- maybe regular, 2b attsea 
school -- exposure which was to measurable amounts of amphi- 
boles. : 

I guess there's still -- the principle, however, 
is, if yourwant -- well, I-mean, one very good principle is that 


whatever we've done in the past, it's obviously clearly crazy to 
use asbestos for things you don't need to use it for; £Or 
example, children's modelling clay has been a case in point, 
which is -- you know, could easily -- there's no point in doing 
Hope Ducat awasedOney sor women's fur coats, or whatever. 

But ifawensput that on»one’ side, then it seems to 
me what you're doing is extrapolating from exposure-response 
relationships, which you're only going to be able to ebtalnyeLn 
my opinion, from occupational Studaecsumeandathey ‘re ditficult 
enough there to get them, and therefore iteis a matter of doing 
environmental surveys in places to find out what is the level of 
exposure, and working out, from that, what thelraskrease 

But I say, I would feel that any form Ofete: 

From what we know, I don't believe it would be tolerable to 

allow uncontrolled exposure, even at a very low devedsutorcroci— 
dolite; I just wouldn't be interested in leoking at acneeexPpOsure- 
response relationships. I'd just say Atisanustenotuwonth trying 
Pordo. 

But it's another matter when you come to chryso- 
tile; and here, I think that I would simply apply the data that 
one has, bearing in mind, again, that one doesn't want to use 


the stuff if you don't have to use it, for non-essential 
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A. (cont'd.) purposes. There are plenty of semi- 


essential purposes without doing that. 


And if that comment helps -- perhaps it's too 
vague. 

Onn (Applyingythe data that we already have and, I 
take it, extrapolating, can you GliVerussanyamoLres—sol hate to 


use the word "precise," because I know one can't be precise in 


this field -- but can you give us any more definite assessment 


of what kind of risk we're looking at to the ordinary publie? 


A. Can I, for the purpose of this discussion, 


make no further reference to amphiboles? 


nto, that. 


O.veSurece Eothinkawe understandsyour position. 


Neeiencans eipiustedon  t think it's worth getting 


Q. That's fair enough. 
Somletisetalkt aboutschrysotate. 
A= eGhnrysotale;. 


Now, if you start discussing chrysotile, you've 


then got to face up to the fact that quite a highkhpropertioneocft 


the earth's surface is made of serpentine rock, and quite a lot 


of it is crystallized and quite a lot of chrysotile asbestos is 


everywhere, and it isn't necessarily the result of industria 


ictal VICy - 


So chrysotile is very common; it's common in 


water supplies, it's common in rain, it's common in allesortssof 
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So, I suppose the social decisions which will be 
made will at least take into account background levels, because 
it might be that we would also want to clean up the world we 
live in -- if you like, the natural world we live in -- but I 
guess we're now talking about man-made pollution. 

So I think it is a matter where -- I mean, I'm not 
just being academic here; we're often asked to go and measure 
the concentration in schools and in theatres, and so on, ie 
order to find what is the level, and then, I mean, Lteseaemacter 
of looking at what you know about exposure. 

It does seem to me, for example, that in one form, 
big, public entertainment places, I believer ttpice toom far-fetched 
to think that there is any hazard to the people who go to see the 
theatre twice a year, or something. There is some hazard, con- 
ceivably, to the regular employees. 

Having seen the =-Jimtind Gt stullvdzfficult to 
take very seriously because of the levels being so much lower 
than the lowest occupational exposures recorded; but the snag 
about it is that you've got an awful lot of people. 

You see, I mean, one of the things that we -- if 
you agree on a linear exposure-response relationship myousthen 
have to start saying, well, the risk is only one in ten mil- 
lion of trouble, or a hundred million of trouble from, say, 
going through a tunnel in the London underground railways; but 
then you say that there's about a hundred MLLeLonawhomdoe.hac 
every day. 

So, in terms of the impact on society, I suppose 
it then might be that, as a result of Goings Dyaicrain,. there is 
one more lung cancer a year in Britain than there would be 
otherwise, you know, or perhaps more than that; I've no idea. 
Ties ethis: KindgoL ecnang 
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Noe (cont. da.)) And Bedo) thinkeéthat tyougean"t 
really discuss this kind of question, again, except in the 
field of social awareness and concern. 

You see, it seems to me so totally unbalanced to 
consider that sort of risk in relation to what is probably an 
infinitely bigger risk from sitting next to somebody who smokes 
a cigarette -- and I don't mean smoking it yourself. 

MR. LASKIN: We'd better keep the Chairman away 

10 Eronavoue mibaughter.s| 

THE WITNESS: You see, I mean, passive exposure, 
allesortsvofechings!go.on; buteI think these are social deci- 
sions. If you want a scientific estimate of risk, you measure 
the concentrations and you apply your dose-response relation- 
Ships, and that tells youjwhat youll expects) And=there’s no 

15 better scientific answer than that. 

MR. LASKIN: Fair enough. 

DRESUEFEN: weDrs McDonald, vdovyou iknow-of any 
organized studies, published or unpublished, about background 
levels. Suppose we wanted to establish what is a normal back- 
ground level; do you know of any? 

THE WITNESS: I know that there are such studies, 


20 


andmlemmatralarlsmenot tami luartwith them7yiim sure@onercould 
find out the references, because there have been quite a number. 
MP SLASKING:  eGanael justeturnate the Last atopic 

fhatetawanted toscdiScussewitheavou,hand Leblatrycandedo iit 

25| briefly, because I know I've kept you here for a long time; and 
it really is the question of detection, early detection, of evi- 
dence of asbestos-related disease and, secondly, the effect of 
removal of persons, employees, from asbestos exposure. And I 
guess there are two questions that I really wanted to put to 
you, and perhaps you could discuss them with me, generally. 
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Q. (cont'd.) the most sensitive indexes, or 
early detectors, of asbestos-related disease; and, secondly, 
what does your own research tell you about the effects of 
removal of workers exposed to asbestos on their future health? 

THE WITNESS: A. I take it we're now referring 
to occupational exposure? 

Q. Yes; I'm coming back to occupational exposure. 

A. Occupational exposures; and I assume that we 
could put on one side what is the earliest method of detecting a 
lung cancer or a mesothelioma on the grounds thate thatewouddni’t 
be awfully useful; I don't know. 

OpaeWellyetair eriough. bLet*s talk about pulmonary 


PUDrosis. 

Ree ler ightes pulmonaryentbrosis.a@ IRachntr. 

Well, I think what you have here is the problem 
that the earliest method -- that you always have a conflict in 


all tests, between what we call sensitivity and specificity. 

If you have a sensitive test, it will not be spe- 
cific; so that if you look for very small deviations from normal 
respiratory functions, or small deviations from the appearance 
on the X-ray -- and those are the only two methods I can Chan 
of offhand that you've got -- if you calibrate those very, very 
carefully, and if you ... You see, the main problem ined ls 
these methods is that you're looking for very small changes, and 
therefore you must have extremely high technique, because there 
is more variation between two X-rays of the same person, com- 
monly, than there is between an asbestotic and a healthy person. 
You get that degree of variation simply from taking the picture. 

So, if you're going to use these methods for early 
detection, they must be very highly standardized, so that the 
quality of radiology is very high, the level of reading is very 


good. These are constants of perfection. Then I think you have 


7540-1171 


Sik raatte:ts eit =). 1S 


+ ereOhd dvictegée some ey, yONiede & 
(bcos (See goesselt hed shes -usasbaad, Bo, (nado 
7): @'ps tte oa? sondé day tig TSR eas iw as ce 

tise atte ste act nd Bosdeedes 24 HAR eS Oath OW to ie 
LSP as Woe-oy" Sse af eae dk Gk 12 oye ‘w her 
TSuisngte LlewSsomggs 


SIN SOD | - LOST Suage OF Ohad sansa ie f. eae -y 
r it onbeéa’ |. Dat eerUeegsys " Shosvegvaisy |) A : 
bias S20! Se PMID SY, SeoL yee agit ae sq 8) $e. srw ac seq) 
j [ on? ges =oanday “7° Fae? Teal) | _ & 70 2286S 


META, 4 to cc iepoa. vitad 


(fom lve goad AieBsy 2 ae; c‘Hpoors wiel) plliaw) .O 
Pe 4: 
ar 2 S42. S22 T V1 Aron y; Sisal Life of 
jeidtuca i 82.48 9¢ef cd Jeni cnind 4 yea 
4 


& over wre ee sens bovis Sreslise ens. 
7 
its) Dine (Ls yriys2 ends Jteb, ep Serle aes ‘aden : 


gat Litwoat \iehd syd idaae «vive cay Wy 


Sedalia stivel. Lame iether) aad | hago mea aie butts a3 
TLS eg, ene fy) DS ey, g's eRuma, Fev oo 

‘9 Oy 27Ortt Ios bo yoe Pelee samy eu Hay ee 
pe Tt: (Gove) ey 2ac Se UCN ws ey th; fers y@ee 

Mie... genrs: Lets? Vigy tt? eezasal 1 uO? ‘pits 7 
ri 2 su seed “VP. asso pou game step thai 
“won ReareG tinke atts So eR eaeN, ots cient 4 i te 
fsa Ci iesd 1 Aas Jetopesiles , ne ae 


7.14 ff 


wir g ets geass ets Titre e. panes aie 
(sen 2 ehrafediy Apmats Sel Go bgt 
ots. 38F) oe ‘as nal aa 


2+ = pipet Say Is 
we. gaq MrleG,.F Gant 


ss 


10 


15 


20 


25 


] (6/76) 


=a oe McDonald, in-ch 


A. (cont'd.) the earliest means of detecting 
deviation from normality. 

And, again, the detection will be most sensitive 
in groups and not in individuals. You'll do better by studying 
a hundred persons exposed, and you won't be able to detect which 
one's the abnormal one, but the group as a whole will give you 
the most sensitive indication that that group is having more 
trouble than another group, you see. | 

So I would say -- but having said all that, we 
then have -- we've manufactured the most sensitive approach we 
can, but what we then have is to say, but is it anything to do 
with asbestos, for example? 

We have created a very sensitive method of detect- 
ing departure from what te was bute thens1t could besdue: to 
something else, because the changes which you're looking for are 
not specific for asbestos. 

There are, really, when you get downs tO=Lle, almost 
no tests that are specific; I can remove my qua verrcat LON maces. 
don't think there any that are specific for asbestos, as such. 

DR. MUSTARD: Can I just pursue this a bit further 
with you. 

In the tab 24, which is the McDonald-Pooley paper, 
there's a dilemma for me; that one of our witnesses said it may 
be possible, using modern techniques (fepremoptics, et cetera), 
to explore down into lungs, which, of course, could allow you to 
get direct sampling of material from the lung which might indi- 
cate that there are asbestos fibres present and#mvqnt-aiso indi-= 
cate that there are any changes of fibrosis taking place by 
observing some of the fibreglass responses. 

But as I look at the table 1 in that paper, and 
we'd have cases versus controls in the mesothelioma story -- I 


realize this is not for asbestosis -- but I suspect we'd have a 
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DR. MUSTARD: (cont'd.) bit of an interesting dil- 
emma, diagnostically; that you could have a person with asbestos 
fibres who might have a mild tissue reaction not Sur cvcventato 
produce clinical changes in your sophisticated test but, never- 
theless, biologically, if you could measure that point having 
effects: conversely, you could have a person with asbestos fibres 
and have changes in your pulmonary function test. 

Are we really into a catch-22 in trying to become 
enormously specific about this, in that, in a sense, at the pres- 
ent moment, we're restricted to the asbestos exposure story and 
the X-rays, which have enormous limitations in terms Gus pectin — 
city, and, as you said, the limitations of pulmonary £UNGELON 
tests; so that we're caught in a situation where you're using a 
conventional diagnostic based on your technology now. 

If our technology improves, we can perhaps detect 
the earlier changes in fibrosis, but we'd be caught with the 
dilenmamacein, tableslemers that noc part of the problem? Am IL 
being too simplistic? 

THE WITNESS: I followed your argument entirely, 
apap eerometablewleealeaniunable to relate your story to the 
table. 

DR. MUSTARD: Well, we've seen a few other tables 
as well, and my problem has been, and I hope we'll get more 
information, that when you take lungs and extract them, you find 
zesbestos fibres in them. And it doesn't matter what you seem to 
have died from, there are asbestos fibres present. Those people 
have died at the age of sixty and seventy without a diagnosis of 
asbestosis -- they may have a small amount of fibrosis -- and my 
dilemma is, as you probe deeper into the story, you may find, 
indeed, there are people with asbestos fibres in their lungs and 
mild amounts of fibrosis that never really reach clinical signifi- 


cance, whereas there are others that do, and the amount of 
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DR. MUSTARD: (cont'd.) asbestos fibre in the lungs 
may, indeed, be possibly the same, which makes it a very tough 
problem to sort out. 

THE WITNESS: Oh, I think that's quite true. On 
the other hand -- I mean, before sort of leaving table 1, I think 
this is an example, if you like, of rather theoereverse; «that 1s, 
there's a high degree of specificity. 

We have here the counting of very highly specific 
changes; namely, fibres which are identifiable -- countable -- 
and a comparison, a straight comparison, of numbers between 
cases and controls. 

DR. MUSTARD: Has this been done for asbestosis? 

THE WITNESS: No, it hasn't. There's a vast field 
Of research open here; yes. 

DREEMUSTARD: 9D) just sorte of felt that ehrysotile 
causes asbestosis, I believe. 

THE WITNESS: Oh, yes. 

DR. MUSTARD: And I just sort of wondered if you 
got into that kind of degree of controls showing that much con- 
tamination with asbestos. 

THE WITNESS: I think -- well, this is where you 
have to, of course, pay considerable attention to the design of 
the survey, to see that it's properly controlled. 

So, I mean, the interpretation of findings ein 
cells, or the case of asbestosis, would depend very much on what 
you were comparing them with. 

And I appreciate that the diagnosis of asbestosis 
is a good deal more woolly than a mesothelioma, which we can be 
more precise about. So I do agree about a yale t 

Indeed, if I can say that there have been some 
studies already which, in my view, are extremely misleading, in 


which my good friend Pooley did the technical work, because it 
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THE WITNESS: (cont'd.) illustrates how good tech- 
nology can be -- give you totally meaningless results, if you 
don't design it properly. 

I mean, what he did, he was served up with a whole 
lot of lungs of so-called asbestotics from the Quebec industry; 
no controls. And what he found was, to everybody's astonish- 
ment, that the thing was full of tremolite -- these lungs were 
full of tremolite. | 

His colleague, who was less critical than some, 
proceeded to advance the hypothesis that maybe chrysotile UsShest 
the cause of the asbestosis; it's the tremolite. 

I really think that that is the kind of thing 
where you've got a test where you measure something, but you 
can't -- what we're looking for is a design which will allow you 
to compare. 

So my feeling is, the technique here of a highly 
specific test is a jolly good test, but ttstapplicatronecowearly 
detection -- I don't see a way at the minute. 

But what I was worried about was, the tests we do 
have available, if they are to be sensitive, are very non-speci- 
fic, and, therefore, I don't know what you do with them. 

What I think, in the end, the protection of the 
individual in an occupational condition is really the mainten- 
ance of control on the environment, to my mind; and it is a mat- 
ter of proper monitoring of the environment, using human tests 
aseaasocueOt back-ups 

Because, after all, you may have your own ideas 
that a certain level of fibres is safe and everybody is quite 
all right, but it's rather desirable that, every now and then, 
you look at the workers to see if perhaps they're not all dying 
of something, you know, because you've got to Valbldatesitt. 


My feeling is that, in fact, throughout 
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THE WITNESS: (cont'd.) occupational medicine, 
screening of workers is of very limited value, very limited; but 
as a means of back-up and a validation of the environmental test 
it's useful. 

One of the things we don't have, actually pein 
Panes toche-mlawas verveanterested inga technique which was being 
tried out in the Quebec mines, and I haven't heard the outcome, 
was a method of being able to quantify stored asbestos in the 
lung by a magnetic process, so that you simply had a method of 
measuring, in life, how much accumulated fibre there was. 

Now, I don't know -- I mean, if, you' could imagine 
that kind of thing being developed so that itedidhcdivesvalid 
results, this would be a form of biological monitoring which was 
not looking for disease; was simply looking for what you might 
call normal storage. Is this person accumulating any detectable 
amount of dust in the lungs? 

But I don't think we have that for asbestos work- 
ers at the present time, andwaat thesamomentys. really do think 
we're in this sort of catch-22 position, which you referred to, 
that we've got methods which, far from Helpingeuspwareceposic 
tively discovering, more and more, less important things, and 
what do you do with them? 

But you also -- did you ask me, or were you going 
to ask me, the question of removal? 

MR. LASKIN: Yeah; that's the second question. 

And I know that you and your colleagues have done some work on 
that, and perhaps I could take you to tab 16, which I gather is 
the paper that deals with that question. 

Q.. As, I understand: it, you looked at a cohort of 
eighty-six men who left the industry between 1950 and 1961 and 
who had a withdrawal X-ray within twelve months of leaving and 


then had no further exposure to asbestos. 
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Oe(cont'd.)) Andjvastistakesi1 ct) one Ore thewprin— 
cipal conclusions of this study was that 9.3 per cent showed an 
increase in irregular small opacities, which I take Lt ilsmevi— 
dence of asbestosis, after withdrawal. 

Can we draw any conclusions -- what I'm troubled 
with, can we draw any conclusions from that as to the effect of 
removal from the work place? ) 

THEEWLINE SS: a8 Ae Not really aAllots® damean;ethe 
conclusion I draw from the study -- and I have to confess, at 
another time, I tried to design a better study, because I think 
it is an important subject, and I don't really thinkd-—=) ijtohap— 
pens to be, I think, the only one there is, but there are lots 
of reasons for not being happy about it. 

What we -- I mean, even taking at face value the 
fact that there was progression, I think it's a fair conclusion 
that it's not one that will surprise anybody, because it is 
well known that there is a delayed effect from exposure, and 
therefore it would be surprising if people did not progress after 
leaving exposure. 

What we don't know is whether they progress more or 
less than they would have done if they had gone on being exposed; 
we don't know that. 

Q. That was my -- that was what I was really get- 
ting to; I couldn't get from this paper any indicationraspitoethe 
answer to that question. 

A. No; I think you're absolutely right. I don't 
think it does answer that question. 

Now, I think in our discussion somewhere we do 
sort of confess a few things; next time we'll do it differently. 

It also illustrates another problem, if you like, 
which we were referring to just now: the importance of technique. 


You see -- I mean, the essence of any such study depends upon che 
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A. (cont'd.) X-rays taken, shall we say, twenty 
years later, being entirely comparable to the ones that were 
taken before you leave, or they weren't; we know that. And, 
therefore, we could only interpret quite gross changes, meaning, 
I think, that they had to be big enough that we'd say we dene t 
think they could be due to technique. 

No; I think what it does, for what PeeSuWorthn, 1s 
to confirm what is often believed; that the disease does pro- 

10 gress --- 

Q. Even in the absence of exposure? 

A. --- in the absence of exposure, and it does 
confirm, therefore, the view that, if you want to know, if you 
like, what is the effect of exposure, and you go in and examine 
a work force now, it probably is underestimating the effect, you 
15} see, because you're now looking at it at a certain point in, time. 

Now, probably five or ten years later, even 1f they 
had been withdrawn, they would probably have a higher prevalence 
of change than they had then. So that, perhaps, is useful. 

But as a test of, is withdrawal useful, I don't 
Ph think we know. Once again, I'm quite sure that one has to take 
into this story, because it is, after all, a practical point 
that you're bringing out now, is it a good Eni ng sco. wiltchdraw 
workers who show changes? 

Tmthinkmitrobviouslyeisy fromPaesocial@and® prac-— 
tical point of view, very important to consider the age of the 
25 worker and what his present conditions are. 

Tuwellmrecalljugif£elimayssayrso;7,a few yearsrago 
when there was a lot of concern in the Quebec mines and mills, 
that one of the physicians concerned was very seriously CoLtie 
cized -- I mean, most unpleasantly criticized -- for allowing 
workers to go on being exposed. Now, these were men who perhaps 


3 ; ; ; 
~ were fifty and sixty years of age, for whom, almost for certain, 
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A. (cont'd.) whether they went on working or not, 
made no difference to their health outcome, and yet it made an 
awful lot of difference to their happiness and their income. 

And I do think one has to consider the social 
aspects of withdrawal in addition to what you miughtacabl* the 
purely medical ones. 

On the other hand, what is most important, of 
course, is not so much the withdrawal of the man, in my opinion, 
but the recognition that changes are occurring and, therefore, 
action is needed. 

If changes are occurring, obviously environmental 
control is not adequate, and, therefore, funrtnenesserrcterecon— 
trol is needed. 

And then I think what you do with the young worker 
is something that needs to be discussed very carefully with him, 
and in relation to what control is feasible. I mean, Tf you, can 
strengthen the controls and say that this environment is now 
back to what should be a reasonably safe condition, I would 
think there wasn't a strong case for withdrawing the man, unless 
heesaidwencedonit like, this job 771 gwant sto geteout,of Die Ee 
should be taken into account, in other words. 

Q. Fair enough. 

Is the timing of when you withdraw a person -— 
could that be important in relation to the progression of the 
disease? 

In other words, what I'm thinking of, is there a 
point in your lung which progression's irreversible, regardless 
of what you do? 

A. I don't think -- I don't know of any evidence, 
and I must say I'd be surprised if there were any -—~- any parti 
GUvahepoint . 


It could be that the more advanced the disease, 
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KR. (cont'd.) “the “less*relevant withdrawal is. 

And it's this old business: if you're already bad, you can't get 
much worse; whereas, if you are not very bad, you have the whole 
range of progression possible. 

| Q. Is there any ongoing work of which you're 
aware in this particular area? 

ROMeT think=that,;rin Britain, there isa reg»ster 
of asbestos workers, and the government has not decided that the 
10 economy can't continue to maintain it. I think they are intend- 
ing to keep on observing the workers and observing what, in 
Bfrect-= it would include things like™this; what happens if 
they're taken out or transferred. Certainly, the mechanism 
exists there for evaluating this. 

MRe BACKIN: “1 de like to™thank™you7= Dr. McDonald; 
f° I think I've run out of questions, and I'd like to thank» you, £or 
bearing with me all day. 

I think, Mr. Chairman, I certainly am finished. 

As I said, I canvassed with my friends the» situation with*=res-— 
pect to their questioning and, without pinning them down -- and 
20 I've indicated to them our timing problems, and they have timing 
problems themselves -- they've given me some assurance that; 2£ 
we start at nine o'clock tomorrow morning, andwie thats accept 
able to Dr. McDonald, that we would finish in time for everyone, 
including Dr. McDonald, to make their respective travel arrange- 
ments, and so on. 

25 DRu-DUPRE: “Well, of course, given Dr- McDonald's 
timing, four o'clock is the absolute tomorrow. At that point, 
we will all turn into pumpkins. 

THE WITNESS: I'm perfectly happy up till AR OOS 1 
you'd like me to stay longer than 4:00, I do have to make other 
arrangements, which I can do, but --~ 


30 
DR. DUPRE: I think we all wanted you to remain 
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DR. DUPRE: (cont'd.) perfectly happy throughout, 
Dr. McDonald, so four o'clock it will be. 

Now, Dr. McDonald implied to me, at the coffee 
break, that he would be willing to have someone, Say, open uP, 
to go, say, till 5:30, but not much laters thantthat; 2 tessabout 
eleven o'clock his time. 

Would one of the parties like to open up a line of 
questioning that, of course, could be continued tomorrow morning 
tae Onda 


10 
DRe_LNELSON«we Thats fineiwiutheushs=eiemean, you 
know, depending on how Dr. McDonald feels. If he's je iPial yeh P= 
THE WITNESS: No; I'm not tired at all -- tonight 
ner Sot 
DR. DUPRE: Would you now start, then, Mr. Nelson? 
15 DR. NELSON: Sure. 
DR. DUPRE: If you please, then. 
THE WITNESS: Is this now -- excuse me, Mr. Chair- 
Monk cathisunowsal kindsof aneintormalediscussion7 Onis 
eigalce rs 
DR. DUPRE: No; the -- [laughter] -- is that it's 


20 
continuing. You had lengthy questions from one of your students 


from 10:00 to 5:00, and now we have a second one, Dr. McDonald. 
CROSS-EXAMINATION BY DR. NELSON: 

DR. NELSON; Okay< Well, I guess -- it seems to 
me, the purpose of this whole meeting is to develop an occupa- 
tional asbestos standard for the Province of Ontario. 


OrmeaAnd [dd bike toustant, ebns Mcbonald, by asking 


25 


you what you would regard as an acceptable standard -- occupa- 
tional standard -- of asbestos for the Province of Ontario. 

THE WITNESS: A. I can certainly say, straight 
away, that I would never be prepared to answer such a question. 
I don't believe it's my job to. 
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A. cont'd.) “uwould) s-7 the kind: ofmthings that I 
would suggest should be taken into account, however, are that I 
would urge that any legislation for controlling environments 
should recognize what, to my mind, is very clear; and that is 
that different types of asbestos have very different risks, and 
that, equally, there is strong evidence that different processes 
have different risks. 

And, therefore, I think the issue would then be 
10 whether, socially speaking, if it is acceptable in the Province 
of Ontario to legislate everybody to the most hazardous material 
and the most hazardous industry; because, obviously, that could 
have enormous repercussions in industries where such standards 
are not necessary. 

So, I mean -- those are the Lindeote ening Sayles 
Be the second kind of thing I would point out are the -- what you 
might call the importance, on the one hand, of exposure-response 
findings, where they exist, ana the overall principle that it is 
Pidicullouseto;san my opinion, regulate for processes that are 
unnecessary. 
20 Ongitinrealizeuite saa difficult question. I guess 
I'm trying to get a sense from you, for instance -- like, a 
ballpark figure, if you feel that the two-fibre standard is -- 
would protect workers adequately, or if you would subscribe to 
the recommendations, for instance, of the NIOSH-OSHA asbestos 
work group, April, 1980, where they suggest one-tenth of a fibre 
25) apDeraci.Ci 

I mean, I'm sure you have some feelings as to 
whether you feel those standards, one or the other, iseicoo hagh 
or too low. Can you give me a sense Ofeihatwe 

A. Well, if I thought any workers were going to 
go on being exposed to two fibres Wer C.c.. On erocidolvee,. i 


would be, obviously, extremely unhappy. In facts. 1 don’t know 


7 (6/76) 7540-1171 


~E2*S>  bEenedsn 
« =~ - 4 ie a f 
t 5 2 Maa) 
' 7 Cr La | 
a * ai 
é " + - 
q ‘ a 
; = * ‘ 
’ y -_ 
b. 
on 47 
. 
é - ‘ 
& i ~ 2 
7 £ = ae re 
— 7 2 oe 4 i” | . % i. 
A f mal O~ cA.) 4 i , ) 
ai is if 4 i + 
= 4 ry 
GON s any ies? is SsTliciy 
of . : 
CK OG & .siA8s8isg S@ =e +4 ee a 
‘pa Ot ~~ Sesor 
1 Palep saaw An Saulw VviIgesd 
do ¥. Ps - 4 - v 
4 4 Lacie, Par = uh eae 1G re 
7 aed 
nA 2 Prob TT yous nT 


«ete ti 


sf zest) : vilevee 


-—~s ai 9 
4 =A Y e 
Le S28 
f 
i La 
~~ SEF 
+ ,] [+ be 
” = 
{} i .os 
> j ‘ ar 
oa : 
39 Ps ay? 
2 ‘ j — 
> YOL 2 


Sha AS iid-shgnpsn ovis 


we , nm 
ORY? Pose TTL 
. _ 


¢ peg ~ 
asc kr UA 


ie BE yy wih a 0 
eyatzow sogterng | i 


eee. ate ) fre 
A: a! a - in 


10 


15 


20 


25 


7 (6/76) 


=e 200 = McDonald, cr-ex. 


A. (cont'd.) that I'd be all thace rappy estat 
thought they were being exposed to point one of a fibrenotlecro- 
cidolite. That's a different Mattern, usm Get: 

And then I think I would then have to EnLOWeLL 
back at you, I suppose, and say, what do you and your colleagues 
feel is the sort of measure of hazard which you think is accept-— 
able; because there isn't any safety, you know. T emeanyuel tien 
this has to be pointed out. There isn't any safe level of asbes- 
tos; there isn't. 

Q. We agree with that last statement. 

A. Or anything else, I should add. 

Cue Wellpacnat: I don't agree with. (Laughter. ] 

Mi Wer lem Geyou can think.of anything that's safe, 
I'd be interested. 

GO. eewedll, thewould lrke to get into that, but maybe 
tomorrow. I think there certainly are differences in terms of 
exposures to different substances suledonut thinkatheress much 
doubt about that. 

I guess one of my concerns is the submission to 
the Royal Commission on Matters of Health and Safety Arising 
from the Use of Absestos in Ontario, the brief that I believe 
they submitted to this Commission -- that's from the Quebec 
Asbestos Mining Association, January, LOSh. 

On page 19, they refer to your study, which is 
article number 18 in the booklet, regarding dust exposure and 
mortality in chrysotile mining, 1910 ptoel/5: and; jin referring 
to that study, they refer, in essence, to the last paragraph of 
your abstract, in which they say, thus, it would seem that if 
it's almost impossible to discern an increasevineriskeatvan 
exposure rate of twenty fibres per c.c., it is aLUmtnesmoresso 
at -- then they say -- two fibres per c.C., which is the present 


standard for dust levels in the asbestos industry. 
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Om. (contid?) jelttseems etogme, what they're con- 
cluding from the last paragraph of your abstract is that the 
two-fibre-c.c. level is a safe level, and that they reach that 
conclusion from your previous sentence Eneche sabStract 7 mabour 
finding no excess mortality due to cancer at the twenty-five-c.c. 
level. Could you comment on that? 

A. I think it illustrates that any sentence taken 
out of context can be misleading, and, therefore, it is obvious 
10 that the sentence does not reflect any part ofethesconeclusions 
Opmehevarticle: 

I mean, the main theme of the articles! Sethatethe 
exposure-response is linear. 

Q. So you would not agree, essentially, with that 
last paragraph on their page 19, in which they deduct from your 
15 paper, it seems to me, that the two-fibre-c.c. level is okay, on 
the basis of your paper? 

A. I haven't seen this, but it's unlikely that I 
would agree with that interpretation; but, then, 1 don't know 
what we mean by "okay." 


What do you mean by "okay"? 


20 
Q. That they would -- that they feel the current 
Srandatd) oLatwo-tibre per ciceanise>seshould remadny .Letrmeepuc 
it that way -- that it adequately protects workers. 


MReeWARREN:@ LMreeChairman, alert meas-> 

THE WITNESS: I can't interpret the statement. 
25 MR. WARREN: --- interpose, if I might, a sugges- 
tion here. 

I think it's very difficult for all of us out here 
to deal with questions which quote from, or purpOLtEeto quote 
from, a document which we neither have, nor does the witness 
have. I think it's awfully difficult for the witness and for 


the attorneys to come to grips with both what is being asked 
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MR. WARREN: (cont'd.) and what is being responded 
to, when we don't have the document on hand. 

DR. DUPRE: Well, we are going to go on at nine 
o'clock tomorrow morning, so perhaps the DParticularabrier, -the 
page of the particular brief that is being referred to, could be 
made available to everyone during the break. 

MRMECEAGKIN: | semasure ta can;sbuts 1 certainly echo 
Mr. Warren's sentiments, particularly as it relates to the wit- 
10| ness. I think it's rather unfair to the Witnesse tO put stoshim a 
summary of a statement that he hasn't seen. 

DR. NELSON: I'm sorry; you know, I've never been 
to one of these hearings before. I assumed that everybody had 
this; I mean, it's a brief submitted to the Commission. And, 
you know, fine; I mean, I have no objection to people reading 
S| it. I assumed that it was in evidence, or whatever you Say. 

THE WITNESS: I mean, I can make a general state- 


ment that might be relevant to this, and tate ise thate L thank 


that the results of the cohort mortality study should,) sewLare as 
possible, be understood by the people who are concerned, and 

20 obviously that means government, the employers, and the work- 
ers; and, to this end, we had a full-day meeting at Thetford 
Mines to discuss with the unions this paper in detail, in which 
we discuss what linear relationships mean and what risk means, 


and so on; because I do believe that this is what counts, that 


the workers know what you -- or, so far as is DOSsuDLes- = & 
25} mean that, so far as possible, we need to emphasize -- and I 
really did mean it -- that there is no such thing as a safe 


environment; that some things are more dangerous than ochners:, 
and a few things, we've actually tried to measure them, of which 
one is asbestos. And that there are data on thvcemeancmchismi. 
the date. 


30 
And I think it's very important that workers and 
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THE WITNESS: (cont'd.) employers should.under- 
stand what that means. Now, after that, TEL Secertdi nl yenocue Lor 
me to say, you should tolerate a one-in-a-thousand chance of 


getting lung cancer; it's not for me to say that. I can't say 


-- I think, in my view, they have a perfect CichtecOmsd ys. Les, 
we'd be glad to tolerate that," if they know what that means. 
| DR. NELSON: Right. Well, I think that's why 
| we're all here and, you know, our aim is to protect working 
10 people, and the whole question is, of course, what is a safe 
| Jeveleandewhatgis note 
| I guess, in preparation for tomorrow ~~ hidon & 
know how this is done, but I would like to bel’ablettordistribute 
| to people here (whoever is in charge of that) this report, this 
brief, that I believe was given to the Commission, and a pro- 
15 posed regulation on asbestos, I believe, given to the Ontario 
| Ministry of Labour. It's by the counsel for the Asbestos 
Information Association. I'd like these two submaitted7a1. 
| that's okay, so I may refer to them tomorrow, andbwenall do that 
then. 
| =e MR. WARREN: Just to make it absolutely clear, Mr. 
Nelson, I have no objection to that way of proceeding at all; 
Ssimplysthat) the matter ig mwhenewesdonrtahavegin front of us, as 
we've had with one or two other documents, theatext, pliecaink 
it's hard for us and doubly hard for the Witness, ande2t Ssaon 
that ground, and that ground alone, that I interposed the sug- 
25 gestion. ; 
DR. NELSON: Sure; I understand completely. I 
assumed people had them. 
THE WITNESS: It would be helpful to me, too, it 
things like the term "safe" were defined. 


DR. NELSON: Q. Well, let me put it this way. i 


guess what I'm trying to ask is what you regard as an acceptable 
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Oh iGcont Yd) standard." That “s why we're here. 

THE WITNESS: A. Myself? 

Q. Yes; yourself. 

A. You mean, if I were -- the sort of standard of 
safety I want in my work? 

@. Well, you hold a position as a physician and a 
scientist, where you've studied asbestos exposure, and you've 
made various assertions in a number of your articles as to what 
you feel the evidence indicates and the reason you've been 
called here today, I believe, is to -- so we can all learn 
together about what we feel an acceptable exposure level is for 
working people. And that's, I think, what we're Serving sto 11nd 
out, and that's why I ask you the question. 

There's*no doubt’ in’ my’ mind there will be a con- 
clusion to this conference and that a level will be determined, 
and we hope that it's a level which protects workers. And the 
only way that we can determine that, in the course of these meet- 
ingspulseto ask people such as yourself, who are before us, what 
you feel is a level that's acceptable, or safe, and levels that 
Vou dOnt. 

Alen Wel Le ade wouldelike® toe——""le think Tt°may save 
time later if I, here and now, categorically say that I don't 
believe I can ever answer that question. I don't believe I 
should answer that question; I think it would be immoral for me 
to try to answer it, and I don't propose to try to. 

ImanevervyalappVetOetrye co dertine, asebest= ly can; 
the risks associated with work. What I can't do is to tell 
people what they should do. I don't -- this is one OLeteiescuali— 
ties of expertise that doesn't exist; I mean, experts do not know 
what is acceptable to other people. And, therefore, it would be 
-- you know, this disposes of the question, sasmcanease ls) Mecons 


cerned. 
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Ae (eone de) f*veswrittenvan arerele to this 
Berecte-oaTadonsteknow tfeit’s™in-your text'-= Et isn't a unique 
point of view; it is absolutely universally held in most of Wes- 
tern Europe -- I don't know whether itis in North*America’-- 
the very concept of asking a scientist to define an acceptable 
risk would be considered absolutely immoral, where I come from. 

OW fOkay =) Well ert *Pecan* continue, tf wanted to 
ask you about the second paragraph of the abstract, of article 
18; I believe you do have that, and that the people on my right 
have that. 

In the second paragraph of that abstract, you Say: 

"By the -end%of 1975; 4463 men and 84 women had 
died. [That among the men], the overall excess 
montavitys|f£romel92Z66to 675) 7 was 2% at Asbestos 
andw@los at thettlord Mines *se. 

Now, I'd like to know what your feeling is about 
that overall excess mortality; how serious you feel that excess 
Pepeandehowesigniticane yousreel=that ist 

AM kWelly) sinetherstatistical “sense, 1t°s"hrghly 
significant; in the social sense, I thunk svt (seinportant. 

I think that any occupation which raises the 
excess mortality, from all causes, by ten per cent iSequLrcey in 
relative terms -- guite a high risk. 

I say this, because you appreciate that asbestos 
doesn't -- is not a cause of all causes of death, and, there- 
fore, it’means that, whilst the ten per cent is increased, that 
that probably is concentrated in certain causes of death. And, 
indeed, we've seen that it is. 

It's concentrated in respiratory diseases, in 
cancers. There's some overlap into other causes, but CHis#is 
where it lies. 


Therefore, it means that, in those causes, the 
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A. (cont'd.) excess is bigger than that; Gieoas 
PORDCEEESOm teauson OL, Courses = there's a big limitation in the 
use of the index we're using, which is the normal one to use 
(the standardized mortality rate) -- this is all men, and not 
all men are heavily exposed; in fact, most men are not heavily 
exposed, even historically. 

So that if we then look at the experience of men 
who were heavily exposed, of course, this is a considerable 
understatement. That is one point. 

On the other hand, it is not misleading in that I 
think it's always very important to keep -- I mean, TES joel 
think, very useful to say, okay, there isteLets us) Sayunonsneav— 
ily exposed asbestos workers, not ten per cent but three hundred 
pers cent oftheir, normal expectation, let us say, of lung can- 
15 cer, and that sounds, of course, very, very Serious, .whicnede 
is; 

But it still needs to be put in the perspective 
of -- because, for the worker, he's not so interested in what is 
put on the death certificate; he's more interested in what his 
a prospect of living is. And, in relation to that, this figure 
gives him some sort of picture, that he has a ten per cent 
increase in that industry, overall, bearingen ne minden taviebe 
worse in the heavily exposed, less in the lighter exposed. 
So, in other words, any kind of summary figure 
iu kewcthisel seusetul, butyit, has its limitations. I think it 
25 also is useful to look at the difference between Asbestos and 
Thetford Mines, because that is not -- the two per cent doesn't 
sound very impressive, and, of course, one of the -- I haven't 
had time to go into this, either -- the very concept of a stan- 
dardized mortality rate, it means compared with the general 
population. 


3 . 
e Now, the problem really 1S, are the workers of 
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A. (cont'd.) Thetford Mines comparable to the 
general population? In some ways, they are; in some ways, they 
aren't. And so it has that limitation; you know, it is compared 


with Quebec as a whole; it's not compared with the immediate 


counties of -- you know, which might give you a Sligitiys auacLon= 
ent answer. 

Another point is, you are probably all Bam alan 
with an expression that's had a lot of use recently (the healthy 
worker effect), which is a reality; that is to say that, inegen— 
eral, people who are employed have a more favourable health 
experience than people who aren't employed. 

For obvious reasons, if you're sick or unemploy- 
able on account of sickness, you have a higher MOnialtty sen nere— 
fore, the SMR here tends to underestimate the impact of industry; 
I> there’s no doubt about that. Tends to -- not in every industry. 

There are situations in which there is selection of 
more less healthy people into an industry, but I donta think 
that generally applies to the heavier industries like mining; 
okay. 


20 So let's say, straight away, that those figures 


perhaps underestimate the impact, butestalme tins ei must say, 
I personally was struck by the fact thats Asbestospawhichecer= 
tainly, we say here, "Thetford Mines, much the dustier reg- 
ion." I don't think anybody would question that, who has seen 
it or seen the measurements. 

25 But the Town of Asbestos, and the mining in Asbes- 
tos, which has gone on for the same time, is by no means a para- 
gon. The dust counts that this cohort in Asbestos had worked 
through were very high. Let us say they were the average in 
1950, in Thetford Mines -- I've got it written up somewhere; it 


was something in the order of twenty-five-million particles per 


cubic foot, which probably means of the order of ficeverco a 
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Reteontsd.) shundred fibres; and yet we've only 
got a two per cent excess mortality. 

What I personally feel is terribly important is 
that -- why I emphasize the point of different Inadustries*ser 
don't think there's anything misleading about this date; I'm 
quite convinced now that it is the truth; it's so consistently 
found now, that it's fairly evident to me thatesalety, au. lease 
to the level that is acceptable to workers -- and, having 
10 talked to them, I believe this is true -~ is achievable in the 
mining industry, almost readily achievable, if not achieved; 
I've very little doubt about that. 

But I think that, to apply those standards to a 


textile industry, would be misleading. I think equally mislead- 
ing would be to expect that the mining industry should work to 
aS the standards of the textile industry. ‘That's the problem. 
That's why I emphasize this issue. 

I know that legislation likes to have a nice, 
simple thing; a standard for asbestos should be two, ali. one, 
whatever. That might be convenient, but itiaseagqnorsngsapiot 
of information. 


20 
O% Leouesssouec of our concerns is, when one 


speaks of the overall excess mortality, if we compare the SMR's 
that you get these percentages from, om the top paragraph, 
righthand side, of page 12, where the SMR is 1.02 and 1.10 res- 
pectively -- if one compares that to the general population, 

25 one would come up with an overall excess mortalia bys OLeEWwOo! oF 
ten per cent, as you've done. 

But if one compares that with the SMR's that one 
would expect in working populations (as you've mentioned, the 
healthy worker effect), which usually run from about point six 
to point eight, or somewhere in that ballpark, this excess mor- 


30 
tality would then be significantly higher; not two or ten per 
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Oz (cont'd.) cent, but twenty or thirty per cent. 

Would you comment on that. 

A. I don't think that is true. I think studies 
of healthy worker effect have shown thatathatesonrtwot edlirer= 


ence is only for perhaps the first ten years of employment, but 
that, by the end of around ten years of employment, the healthy 
worker effect almost goes. 

Indeed, bearing in mind that our more detailed 
analyses here are based on workers at least twenty years from 
first employment, it is — the contribution of the healthy worker 
effect is probably not very significant. Eriseprobab ky atnere 
and it isn't just that it should be thought about; rrpers eonat 
cne should look very cautiously at any data which compare a work 
populations group with the population of Quebec. Any group of 
18] workers is different from that, and it's only just a useful 
duide;sthatesiali. 


Q. Are you saying that, after ten years of work, 
for most working populations, the SMR approach is one? 


ReEBYeSnaycs.. mitrapproaches situa- in cancer, 


oa there's very little -- as a matter of fact, there's relatively 
little evidence of the health worker effect in Gre lationsatoccan— 
cer at all, which, when you come to think of Poets ernOL ssouULo DSS 
ing, because, after all, what causes cancer is not something 
which is going to influence whether you're employed or not. 

On the other hand, if you have a -- what shall we 
25 say? -- chronic heart disease, or a chronic respiratory disease, 
your chance of getting a job in the mines is less; and, there- 
fore, in the next, shall we say, five or ten years after 
employment, or, shall we say, from that date onwards, if you 
took some workers and you accepted some and rejected others, the 
ones you rejected would have a much higher mortality for ten 


30 
years after that assessment than the ones who were accepted. 
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he fcont a.) But inecancer this is not too evi- 


dent. 
QO. Okay. 
I was interested in what, if any, conclusions one 


could draw from this paper with regard to other aspects of 
asbestos exposure for working people, in that it seems that you 
said today, in addition to some other people, Tim told, wid 
were here earlier, though I Waste ce tha less asbestos is seen 
10 in mining, as a rule, in asbestos miners, than in populations 
involved in production as one sort of goes upstream. 

And I guess my question is, how applicable do you 
think -- how applicable would conclusions be drawn from this 
study, based on a dose-response, would those be to other parts of 
the industry, in terms of protecting workers? 

Wy nie Teehinkethatee- I chink iteissuseful imforma- 
eironetostake intosaccounty, but I think’ that 1f you ignored 
other information, it obviously would be inadequate. 

In 1964, at the New York meeting on asbestos, the 
first sort of international meeting on this Subject, 10 was 
20 universally agreed that everybody would go away and study all 
the various industries in this way. If everybody had, we would 
be able to answer that question better. 

It's unfortunate that we who did should thereby be 
criticized for not having answered all the other questions. We 
didn't; we looked at the mining industry. And Memes onGy el fac 
25| doesn't answer all the other questions. 

But, of course, there are beginning to be some 
other studies now, at long last, of what the health experience 
in some of the other industries is. 

Q. So, are you saying that, if one generates a 
Gose-response curve from a study that's based on a mining popu- 


30 
lation, such as you've done, that you NOM vteteal «1 tus raik co 
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Q. (cont'd.) extrapolate that to other parts of 


the industry? 
AwnOn by eSOlemC Gal Ereee ler nda tt Pomuse cu Lee bec nk 


it likely that if you have a linear relationship in the mining 
industry, you will probably have a linear relationship in other 


industries. Now, that's a very substantial piece of informa- 


Plone elemeanyi tedtdnvtecxistabefore inate 

I think that the interactions with smoking are 
| 10 also very important to note. I think the absence of mesothelio- 
mas in the chrysotile industry are important to note. if hel alehiol.< 
the fact that asbestosis, even in mining, where we can say nats 
looks as if the lung cancer risk is appreciably less than, Say, 
in the asbestos textile industry, it is interesting, neverthe- 
less, that asbestosis is quite commor in the mining industry. 


15 So, in other words, I think you have certain 


pieces of information; you can't simply -- in fact, strongly 


recommend that nobody does try and take this relationship and 


say it applies to another one. But it seems to me that the 


principles involved may, to a degree, apply. 


Bp And, therefore, it means that Tf you. havewan 
inadequate study somewhere else (and there are a number of 
those), you can perhaps -- it may help you to say, well, we 
haven't got a proper study in the asbestos cement industry, but 
still we've got some study. 

Now, probably the principles of the Mining 1ndaus= 
25 try still apply there, and we may be able to make more of that 
jnadequate study than we could have done otherwise; it's that 
keand 1of; thing. 

I mean, I'm sure with all this we've got to use 
all the data there is, and then make up our mina which, 1S sen= 
sible. 


OmmWe Lit, guitesagetting mear so: 30), but maybe if I 
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Q. (cont'd.) could ask one more question; read- 
ing your paper, it appears to me that the expected lung cancer 
rates that you use in comparing the rates in your cohort was 
with the Province of Quebec; is that correct? 

Aw Yes, atasre Well ,»~we usedrithree methods of 
analysis, and that was one of them; yes. 

Q. Now, I'm wondering; shouldn't one compare such 
é rural problem -- wouldn't the ideal comparison be with another 
rural population non-exposed to asbestos as opposed to a popula- 
tion in Quebec where I'm told the lung cancer rates do exceed 
rural rates by as much as thirty per cent? 

A. I think that there is something in that. The 
problem is to get comparative rates from anywhere else; they 
Honumtwexist,muntortunately. 

Tecercalmiyetninkathatetterstbetter, shall we say, 
to use the Province of Quebec than the whole of Canada, or, as 
has been done in American studies, using the whole of the United 
States' population for comparing. 

I think that obviously, within reason, the more 
Similar, the better. But this was one of the reasons Which, 
indeed, we have written at some length on how critical feel of 
the use of such reference populations, and why we think that; 
really, the use of the’-- what/we Gall athe Ginternal case 'retrer— 
ence type of analysis is probably fairer. It probably gives 
you a better indication of the pattern and relative risk. 

It admittedly, I think, as the Chairman already 
mentioned -- it does presuppose; it is based upon the concept 
that the very low levels carry, essentially,eavzero risk; and 
that is an assumption, but it's an assumption that one can look 
at critically and say, "What sort of a correction would you like 
to make for that?" But it's very, very difficult. 


A feature of a number of epidemiological studies, 
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A. (cont'd.) which perhaps should be mentioned, 
is that low-exposure people have funny features. There are a 
number of cohort studies which show that people who are in an -~ 
see; one of the groups of people that have a low exposure are 
people who are in, fora short time and for whatever reason ~~ 
in low-exposure jobs, and one of the reasons is, of course, 
that they re not necessarily very fit. And one of the reasons 
they're not fit is because they smoke too much. I mean, that's 
10 a very common thing. 

So it's not uncommon to find that, inganyexwind rot 
apoayvaoteligqures ;_.you find to your distress the lowest-exposure 
group has got a relatively higher lung cancer rate. We found 
that in this study of a gold mine, too; and I think other people 
have found this. 

LS So this could be another factor Which 1Sesorenor 
undesirable. It's really -- you know, you can't really expect 
too much from epidemiology -~-- what you can get outworeiteis 
the shape of the distribution and some sort of concept of what 
the relative risk is at higher levels compared with low ones. 
20 But I don't think it should be taken beyond that. 

Q. Well, you know, our concern Temthaty el oecons 
paring a nural population with the more urban population, that 
the expected rates might be inflated, and therefore would mask 
a real increase among the rural population being Studred ain 
this case, the miners. 

25 As you know, the NCI in the United States has put 
together a whole series of cancer maps which show quite clearly 
that the rates of cancer are increased in the urban areas as 
opposed to the TopaLmoreas. 

A. Yes. What they don't show is why. 

You see, one important aspect efeth: Seisethatican- 


cer is one of those diseases that is better diagnosed in 
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A. (cont'd.) hospital, where there are hospital 
facilities. And I think there's very ittrerdovubtechnat. cancer 
is less completely recognized in rural areas. 

So we thought about this quite a lot in relation 
to the Asbestos and Thetford working populations, because you've 
got to bear in mind that they didn't necessarily die in Asbestos 
and Thetford. In fact, a very high proportion did not die in 
Asbestos and Thetford; they died in Montreal, Quebec City, 

10 Sherbrooke. Because, you see, most people die after they 
retire; not very much of the mortality is actually in the work 
eve(o, seVEp Ibe 1s)7 which time there's quite a lot of migration 
to the urban areas. 

The other point is that, in Asbestos and, Thettord, 
although they are small-town cities in a rural area, they do 
ue have moderately developed medical facilities. So I don't know; 
it could be that they're over-diagnosed or under-diagnosed; I 
don't know. That's the problem: I don't know thescorrect) basis. 

O. But I think we can agree that there is a sig- 
nificant difference in -- you know, in cancer incidence, if one 
20 compares rates in a more urban population, such as the Province 
of Quebec, with a rural area; that's the point that I'm trying 
tomget clarified. 

A. This is true; but it might not apply to the 
asbestos workers. Because, you See, after all, one of the things 
they are subject to is a much higher level of medical supervision 
25| than the population of that district; much higher level. 

DR. NELSON: Okay. 

DR. DUPRE: You will have the opportunity to com- 
plete your questioning beginning at 9:00 tomorrow morning. 

DR. NELSON: Thank you. 

DR. DUPRE: Dr. McDonald, thank you so very much. 


Class is dismissed until 9:00 a.m. tomorrow. 
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